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FOREWORD 


T HIS volume was specially prepared to be used as a and locomotive photographs and plans that cover a rep- 

Via r\A\r rpfprpnpp Krvr\L- K u fn J1 A U /-vKKt ri n /v/^ /\1 t*Ar» /~* 4* n HU1T11)01* ^ /« L « « « 1 i- d . < ^ i.L « — . — — i- J -*_ J _ 


■ handy reference book by railroad hobbyists, model resentative number of types built during the past twenty 
makers, and for all other persons interested in railroad years has been brought together in this volume. These 
cars and locomotives. Many of these people have, in fact, plans and pictures were carefully selected from the 1947 
inquired in the past for plans and photographs of just and 1950 Locomotive Cyclopedias and the 1949 Car 


such equipment. 


Builders’ Cyclopedia and include brief descriptions tell- 


The Locomotive Cyclopedia and the Car Builders’ ing how the various types originated and their use today. 
Cyclopedia, published by the Simmons-Boardman Pub- We believe that this material will provide the model 
.ishing Corporation contain this material and hundreds makers with sufficient information to build a wide vari- 
these books have been sold over a period of years to ety of prototypes such as can be seen on almost any rail- 


railroad enthusiasts. However, the cyclopedias are large road today. 


hooks intended primarily to be used by men engaged in For the student of car and locomotive design this 
earning their livelihood from the railroad industry and book provides a wealth of material that is not to be 
:ne books contain a great amount of other information found in any other popular work and therefore it is 


that 


• w — 

To provide the hobbyist with the actual working plans 
for their favorite cars and locomotives, a group of car 


recommended for use in educational fields. 


Walter A. Lucas 
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The Empire State Express—New York Central 
ALCO-C.E. Diesel-Electric Locomotive 


The jeffersonian—Pennsylvania R.R. 
Baldwin Diesel-Electric Locomotive 


The Powhatan Arrow—Norfolk & Western 
Steam locomotive built by the railroad. 
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TEAM locomotive construction for domestic use has 


** today almost come to a complete halt because of the 
replacement of steam motive power by Diesel-electric 
locomotives. At the nresent time onlv one railroad the 


The slide valve type of engine was in common use 
until about 1900 when the piston valve was introduced 
in locomotive design. This valve is the one now in gen¬ 
eral use. In American practice, steam locomotives are 


Norfolk & \\ estern, is ordering steam locomotives and invariably provided with single-expansion cylinders. The 

:r.:s order is being built by the railroad in its own shops, only exception being some Mallet articulated compounds 

Most of the modern types of steam locomotives now in in slow, heavy freight service. Other classes of compound 

such as 2-8-4, 2-10-4, 4-6-4 and 4-8-4, are modifica- locomotives were extensively used 50 years ago. These 

:: ns of older types with the substitution of four-wheel were of the two-cylinder, cross-compound variety and 

::*r two-wheel trailing trucks. In early types, the firebox four cylinder compounds having super-imposed cylinders 

•vas suspended between the engine frames, and, being or arranged in tandem. 

-iniited by the frame clearances, necessarily was narrow Many different types of locomotives have been built 
ir.d practically governed the grate area obtainable. About but several which proved to be the most efficient became 

the year 1881 some locomotives were built having the lire- standard in America. These types, varying on the dif- 

-dx foundation rings raised to the top of the frames and ferent railroads in details of construction, are of three 

widened to occupy the entire width between the driv- general classes—freight, passenger, and switching loco¬ 
ing wheels. This made possible a substantial increase motives. 


widened to occupy the entire width between the driv¬ 
ing wheels. This made possible a substantial increase 
:f grate area and heating surface which added to the 
steaming capacity of the boiler. The Wootten type 
boiler with a large grate area for burning anthracite 
was introduced on the Philadelphia & Reading in 1878. 
At the present time little anthracite is burned in loco¬ 
motives. ‘ • 

About the year 1893 a locomotive was built with the 


Locomotive Inventory 


There were on the railroads of the United States on 
December 31, 1948, the latest date available, a total of 
34,581 steam locomotives. Coal was used for fuel in a 



firebox in back of the rear driving wheels and widened krg f of number but oil fuel was also 

to extend the full width of the locomotive, the resulting USed e f tenslvel y“ m 6 / 124 locomotives-on railroads re¬ 
increase in firebox length being accommodated bv carry- m ° te fr ° m COal , SU PP lles 0r where the fire hazard from 

mg the rear end of the locomotive frame on availing loco t mot1 ^ s P arks Is g reat > as 111 , forest count y- The 
truck having small diameter wheels entirely below the t0tal number « f steam ^motives is constantly decreas- 

- nndofmn wtuu o: * r , r 1 mg as more Diesel-electric locomotives are built to re¬ 
nunciation ring. With this type of construction firebox , , t1 , 

j- onc - , , i* • . , 1 , ,, M .. . place them m all classes of service, 

dimensions were limited only by the railway line clear- 1 

ances and by the ability of the fireman to shovel coal; 

the tubes were lengthened, greater heating surfaces were Freight Locomotives 

obtained and the size of locomotives was greatly increased. 

A further advance took place in 1925 when the four- Freight locomotives generally have a two-wheel lead- 
wheel trailing truck was developed. ing truck to help support the front end and guide the 

In later years, the tendency has been to obtain greater locomotive around curves. The truck is located under 
capacity and efficiency by refinement in design and by the forward end of the boiler. Driving wheels, formerly 
the perfecting of such appliances as superheaters, me- of a relatively small diameter, usually 63 in. or under, 


Freight locomotives generally have a two-wheel lead¬ 
ing truck to help support the front end and guide the 
locomotive around curves. The truck is located under 


chanical stokers and feedwater heaters. Improved com- are now larger. The rear end of the boiler and the fire- 

ustion, a better proportioning of the boiler to steam box are either supported on a separate rear frame or 

demands, higher steam pressure and greater superheat, cradle carried on a trailing truck, or, when without trail- 
together with better locomotive utilization and train op- ing trucks, on an extension of the frames. The large 

rration, coupled with longer runs, have brought about proportion of the total weight resting on the driving 


r ration 


marked reduction in the average amount of coal con- wheels provides the adhesion necessary for the large 


med per 1,000 gross ton miles. 

A secondary engine—known as a “liooster 


tractive force required to haul todays long heavy trains, 
•was de- Most modern freight locomotives, owing to increased 


reloped for use on locomotives having two- or four- speeds have driving wheels of 69 in. or 70 in. diameter, 
wneel trailer trucks. The booster was applied to a truck Locomotives commonly included in this class, and now 
axle and provided additional tractive force that assisted in general use in America, are: Consolidation—2-8-0; 
the main engines in starting heavy trains and when Mikado—2-8-2; Berkshire—2-8-4; Decapod—2-10-0; 
Traveling upgrades. * Santa Fe—2-10-2; Texas—2-10-4; and various artic- 


trav 
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ulated types. Pacific type—4-6-2; Mountain type—4-8-2, 
and the 4-8-4 type, all originally designed for passenger 
service, are today also used for fast freight. 

The 2-6-0—Mogul type locomotive was introduced in 
1863 following the invention of the Bissell truck. This 
wheel arrangement became quite popular but very few 
locomotives of the mogul type are now in use. 

The 2-6-2—Prairie type locomotive was first built in 
1900 for freight service on the Chicago, Burlington & 
Quincy. It was simply a Mogul with a pair of trailing 
wheels added under the firebox. This arrangement per¬ 
mitted the use of a wide firebox having a relatively 
short length but giving a large grate area. It permitted 
easy hand firing which was not possible with the ex¬ 
tremely long firebox of the earlier narrow type. The 
Prairie type has been supplanted by heavier locomotives. 

The 2-8-0—Consolidation type is the logical step after 
the mogul type, having an additional pair of driving 
wheels and consequently greater hauling capacity. It was 
first constructed in 1866 for the Lehigh Valley and is 
still used on some railroads in light freight service. 

The 2-8-2—Mikado type was developed from the 2-8-0 
type, having the same number of driving wheels and, 
in addition, a two-wheel trailing truck under the fire- 
box. This arrangement gives the advantages of a wide 
firebox in conjunction with a large boiler; the resulting 
high steaming capacity permits a more sustained use in 
heavy service. This type was first built in 1897 for use 
in Japan from whence the name Mikado was derived. 
It is still a common type for American freight service. 

The 2-8-4—Berkshire type was an evolution from the 
2-8-2 type, having the same number of driving wheels but 
with a four-wheel instead of a two-wheel trailing truck. 
This wheel arrangement permitted a better boiler design 
with a larger grate area. It was used first on the Boston & 
Albany in 1925, having been designed by the Lima Lo¬ 
comotive Works, Inc. 

The 2-10-0—Decapod type locomotive first built by 
Norris Locomotive Works for the Lehigh Valley in 
1867, is similar to the Consolidation type except that 
it has an additional pair of driving wheels. This per¬ 
mitted the use of a still larger boiler and provided greater 
adhesion and tractive force. This type is well adapted 
for heavy drag freight service and is 'extensively em¬ 
ployed on the Pennsylvania Railroad. 

The 2-10-2—Santa Fe type was a step forward from 
the 2-10-0 type in the direction of heavier motive power. 
It has an additional pair of driving wheels which provide 
for a greater length of boiler and firebox with the re¬ 
sult that greater steam capacity and tractive force is 
obtained. This type was first built in 1903 for use on 
the Atchison, Topeka and Santa Fe and for that reason 
was designated as the “Santa Fe” type. It is in use on 
many railroads in the United States. 

The 2-10-4—Texas type was an evolution from the 
2-10-2 type, having the same number of driving wheels but 
with a four-wheel instead of a two-wheel trailing truck. 


This wheel arrangement permitted a better boiler design 
with a larger grate area. It was first used on the Texas 
& Pacific in 1925, having been designed by the Lima 
Locomotive Works, Inc. 

Articulated Locomotives 

Articulated locomotives were built as early as 1832. 
The Mallet articulated compound locomotive, introduced 
in Europe in 1887, was not built in the United States 
until 1904—an 0-6-6-0 type used in heavy freight ser¬ 
vice on the Baltimore and Ohio. This type has two sets of 
frames—rear frames held rigidly in alignment with the 
boiler, and front frames connected to the rear unit by a 
pivot joint. Each set of frames is carried on a separate 
group of driving wheels—four, six, eight, or ten, de¬ 
pending on the size of the locomotive. Usually the front 
frames support the forward end of the boiler on sliding 
frame bearings that allow the leading unit to swivel ra¬ 
dially about the pivot connection, giving the effect of a 
truck. These features make possible a locomotive with 
a short rigid wheelbase and moderate wheel pressures 
but having large tractive force. Some articulated loco¬ 
motives have been built with the leading unit as well 
as the rear unit rigidly secured to the boiler, the swiveling 
effect bqing obtained by means of an articulated or flex¬ 
ible boiler. This type of locomotive is no longer in use. 

When the engine is of the compound design—the 
real Mallet arrangement—the rear group of wheels is 
driven by high-pressure cylinders mounted on the rear 
frames at the leading drivers. The front group is driven 
by low-pressure cylinders mounted at the leading drivers 
of the group. Steam from the boiler enters the high- 
pressure cylinders, is exhausted through a flexible pipe 
connection to the low-pressure cylinders, where it further 
expands and then is exhausted to the front end and 
thence to the atmosphere. This system of compounding 
was first proposed by Anatole Mallet, a native of Swit- 
zerland, from whom this type of locomotive takes its 
name. 

A few articulated compound locomotives having three 
pairs of cylinders and three groups of drivers—known 
as Triplex—have been built for very heavy freight ser¬ 
vice. The third group of drivers was located under the 
tender; two cylinders were high-pressure and four were 
low-pressure, the high-pressure pair driving the middle 
group of wheels. The right high-pressure cylinder sup¬ 
plied the rear pair of low-pressure cylinders in a similar 
manner. This arrangement did not prove entirely sat¬ 
isfactory because the extremely high steam capacity 
needed was not easily obtained. 

Articulated locomotives now in service on American 
roads are invariably of the single-expansion type, the 
compound features having been done away with and four 
high-pressure cylinders employed*. This arrangement 
permits operation at higher speeds and reduces the cost 
of maintenance. A number of roads have converted ex- 
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isting articulated locomotives from compounds to single 
expansions. While most single-expan si on articulated 
locomotives are used in freight service, some are used 
in heavy passenger service where there are heavy grades. 

Passenger Locomotives 

Passenger locomotives, or those provided with a four- 
wheel lead truck to give greater security in rounding 
curves at the high speeds attained in modern passenger 
service, have two, three, or four pairs of driving wheels 
of large diameter generally 69 in. to 84 in. On many 
locomotives of earlier construction the rear frame sup¬ 
porting the firebox was carried on a two-wheel trailing 
truck, although most are now built with four-wheel 
trailing trucks. The types included in this class now 
in use on American railroads are: Atlantic—4-4-2, a 
few still are in service, Hudson—4-6-4; Pacific—4-6-2; 
Mountain—4-8-2 and Northern—4-8-4 type. The last 
three types are also often used for fast freight service. 
Ten-wheel—4-6-0 and some eight-wheel or American— 
4-4-0 passenger locomotives are also still in use on a 
few railroads. Other types, introduced in 1925 and 1926, 
are the 4-10-2 and 4-12-2 types, for both freight and 
passenger service, but none of these have been built lately. 

The 4-6-0 type was introduced on the Philadelphia & 
Reading in 1847 and the first 4-8-0 type on the Balti¬ 
more & Ohio in 1856. This 4-8-0 type was intended 

for passenger service but subsequently nearly all loco¬ 
motives with this wheel arrangement were built to haul 
freight trains. 

A few passenger locomotives having a single pair of 
driving wheels, called the Bicycle type, have been built 
but as they were generally lacking in tractive force they 
were rebuilt into other types where they could perform 
more satisfactorily. 

The 4-4-2-Atlantic type locomotive first appeared in 
1888 when one was built to Geo. S. Strong’s patents 
and used in high speed passenger service. As developed 
later, this type was a modification of the 2-4-2—Colum¬ 
bia type built in 1893 and the earlier eight-wheel—4-4-0 
—locomotive, first built in 1837. The latter for many 

years was standard on American railroads both for pas- 

% 

senger and freight service and thus became known as the 
American type. The term “Atlantic” was derived from 
the fact that the 4-4-2 type was extensively used on the 
Atlantic Coast Line in 1895. 

A further development produced the 4-4-4—Reading 
type of which a few were built in 1915 for the railroad 
bearing that name. This type never came into general 
use. 

The 4-6-2—Pacific type locomotive is a development 
from the 4-4-2 type, simply having three pairs of driving 
wheels instead of two and consequently a larger boiler 
and firebox with the attendant increase in steam capac¬ 
ity and higher tractive force. A locomotive with this 
wheel arrangement was built by G. S. Strong in 1886 


and used for a while on the Lehigh Valley. The next 
use was in 1901 by Baldwin Locomotive Works for 
some locomotives for New Zealand, followed in 1902 by 
some built by American Locomotive Company for the 
Missouri Pacific, hence the name. This type is used 
extensively in passenger service and sometimes in fast 
freight service. 

The 4-6-4—Baltic or Hudson type was an evolution 
from the 4-6-2 type. It was first built in France in 1913 
and introduced into the United States on the New York 
Central in 1927, having been designed by the American 
Locombtive Company. 

The 4-8-2—Mountain type locomotive was first built 
in the year 1911 and used in passenger service on ithe 
mountain grades of the Clifton Forge Division of the 
Chesapeake & Ohio, hence the name. It was designed 
to provide a greater tractive force than could be obtained 
from the Pacific type and is similar to it but has an ad¬ 
ditional pair of driving wheels. The use of a very large 
boiler and firebox provides a high steam capacity. It 
is still in extensive use in heavy passenger service, also 
in fast freight service. 

The 4-8-4 Northern type, an enlargement of. the 
Mountain type, was first constructed in 1926 for the 
Northern Pacific, from which it takes its name. It was 
closely followed in 1927 by others for the Canadian 
National, Grand Trunk Western, Atchison, Topeka and 
Santa Fe and Delaware. Lackawanna and Western. Lo- 
comotives of this type have since been built for many 
other roads for use in both passenger and fast freight 
service and at present it is one of the most widely em¬ 
ployed types. 

Switching Locomotives 

Switching locomotives are designed for varied service 
that requires a machine so proportioned that it will 
readily pass over the relatively sharp curves encountered 
in railroad yards, will start in either direction easily and 
quickly, and at the same time it must have ample tractive 
force to move heavy loads. To accomplish this the mod¬ 
ern switching locomotive has its entire weight—except 

the coupled tender—resting on the axles of driving 

% 

wheels of comparatively small diameter, the use of lead¬ 
ing truck and trailing truck being dispensed with. Thus 
it secures the maximum amount of adhesion and tractive 
force from a given total weight of locomotive. The cyl¬ 
inder area and steam capacity are as great as consistent 
with the size of the locomotive. The wheel arrangement 
of this class of motive power as used by railroads gen¬ 
erally consists of six or eight drivers, classified as 0-6-0 
and 0-8-0 types respectively. Some very heavy units 
having ten drivers—0-10-0 or 0-10-2—have been built. 
For light service, chiefly in the yards of industrial works, 
switchers having only four drivers, 0-4-0, are used. 

The type of switching locomotive generally used in 
railroad yards is equipped with an 8-wheel tender. Some¬ 
times these were made with a sloping rear end so that the 
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engineman could have an unobstructed view to the rear 
as well as ahead of the engine. A tender light—similar 
to the locomotive headlight—is also placed on the rear. 
Many of the smaller switchers, 0-4-0, have fixed tenders 
built on the back of the cab. Sometimes this tender 
rests on an extension of the frames but more often on 
two or four trailing wheels. Articulated locomotives are 
also used by some roads for heavy yard switching, par¬ 
ticularly for hump work. 

Steam Locomotive Classification Systems 

Various systems for the classification of steam loco¬ 
motives have been proposed and are used to a greater 
or less extent. All are based on wheel or axle arrange¬ 
ments. 

Whyte's System. The system commonly used in this 
country and in Great Britain is the one proposed by F. 
M. Whyte, Mechanical Engineer of the New York Cen¬ 
tral in 1900. In this system numerals are used to rep¬ 
resent the number of wheels in each group starting at the 
front end, the first denoting the number of wheels in the 




leading truck, the second the number of drivers and the 
third the number of wheels in the trailing truck. In articu¬ 
lated locomotives a numeral is used for each group of 
drivers. The numerals are usually separated by hyphens. 
The diagrams and tables that follow show the application 
of this system to mo.st types of locomotives now in use in 


the United States and Canada. 


French System. This is similar to the Whyte system 
but the numerals denote axles instead of wheels. In this 
system a Pacific type would be classified as a 2-3-1 in¬ 
stead of a 4-6-2. 


German or Continental System. In this system capital 
letters A.B.C.D. etc. are used to denote the number of 
pairs of coupled wheels or driving axles,—1, 2, 3, 4, etc., 
while numerals are used to denote the number of axles 
in the trucks. In the German system a Pacific type lo¬ 
comotive would be classified as a 2-C-l. In this system, 
should there be no leading or trailing truck, the numeral 
0 is not employed as in the Whyte system. As examples, 
an Eight-Wheel Switcher is a Type D and a Ten-Wheel 
Locomotive a Type 2-C. 


Locomotives with 2-Wheel Leading Trucks 


2-4-0 



4-Coupled 


2-4-2 



Columbia 


2 - 6-0 



Mogul 


2-6-2 An OOOn 


Prairie 


2-8-0 An OOOO 


Consolidation 


2-8-2 Ao OOOOq 


M ikado 


2-8-4 OQQQoo 


Berkshire 


2 -io-o Ap OOOOQ 


Decapod 


2 - 10-2 




Q 



Santa Fe 


2-10-4 



T exas 


Locomotives with 4-Wheel Leading Trucks 


4-4-0 


Aon OO 


American—8-Wheel 


Switching Locomotives 


0-4-0 


-I OO 


4-Wheel Switcher 


0-6-0 J 



6-Wheel Switcher 


0 - 8-0 


J 



8-Wheel Switcher 


0-10-0 J 



10-Wheel Switcher 


Articulated Locomotives (Partial) 


4-4-2 


Aoo OOo 


4-6-0 


Aon OOO 


Atlantic 


4-6-2 


An n OOOo 


4-6-4 


A no OOOnn 


Pacific 


Hudson 


4-8-0 



4-8-2 


Ann OOOOfi 


Mountain 


4-8-4 



4-10-0 Ao O OOOOQ 


Northern 


Mastodon 


4-10-2 


Aqo OOOOQ n 


So. Pacific 




0 - 6 - 6-0 


/■ 

4U 





2 - 6 - 6-2 



0-8-8-0 d QOOO 



2 - 8 - 8-0 



2 - 8 - 8-2 



Note: Articulated Locomotives recently built have been of th« 
following types: 2-6-6-2, 2-6-6-4, 2-6-6-6, 4-6-6-4, 2-8-8-2, 2-8-8-4. 
4-8-8-2 and 4-8-8-4. 


Tank Locomotives (Partial) 


0-4-0 T 


A_OQ 


0-4-2 T 


10-Wheel 0-4-4 T 


2-4-2 


2-4-4 T 


12-Wheel 0-6-0 T 


0 - 6-2 


0-6-4 T 


0-8-0 T A 


A 



A 

OOo o_ 


• 

An OOo 

Ad 

OO-n 


A 



A 

OOOo 


A 

OOQcTo 


Ao o OOOo o 

A 

OOOO 



Forney 4-Couplec 


Forney 6-Coupled 


4-12-2 


Union Pacific 























The Wall Street—Reading Co. 
General Motors Diesel Electric Locomotive 


Union Pacific 

Fairbanks-Morse Diesel-Electric Locomotive 
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STEAM LOCOMOTIVES 


Right side of Western Maryland locomotive showing three-cylinder vertical 
k . Works, Inc.. Division of 


arrangement Built by Lima Locomotive 


Tender tank is supported at two points-Truck and hinge connection to engine 


\' • 'i 

(! 

^Journal [ j! ] 


Ifef ej'xio" 

i .Oournal 


Section showing a pair of Shay locomotive truck wheels, j 

on a steel-tired wheel 
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Tractive force .42,900 lb. 

Cylinders, diameter and stroke ....22 in. x 28 in. 

Drivers, diameter . ..... 51 in. 

Weight on drivers ....165,000 lb. 

Driving wheel base .11 ft. 0 in. 

Weight of tender, loaded.122,000 lb. 


Fuel . . .Soft coal 

Grate area .33.1 sq. ft. 

Steam pressure .190 lb. 

Evaporative heating surface.152 + 1,412 — 1,564 sq. ft. 

Superheating service (Type A) ...419 sq. ft. 

Tender capacity ...6,000 gal., 8 tons 


Wheeling b Lake Erie 0-6-0 (Six-Wheel) Switching Locomotive, Road Class B-5. Road Nos. 3981-3986. Built by the American Locomotive Company. 


STEAM LOCOMOTIVES: 0-6-0 Type 


Aliquippa b Southern 0-6-0 (Six-Wheel) Switching Locomotive. Built by the American Locomotive Company. 


Tractive force . 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers . 

Driving wheel base . 

Weight of tender, loaded . 


Lehigh b New England 0-6-0 (Six-Wheel) Switching Locomotive, Road Class B-5. Built by The Baldwin Locomotive Works. 


......... ........ Soft coal 

.33.1 sq. ft. 

.200 lb. 

152 + 1,671 = 1,823 sq. ft. 

.435 sq. ft. 

.8,950 gal., 12*4 tons 


Tractive force . 

Cylinders, diameter and stroke 

Weight on drivers . 

Drivers, diameter . 

Driving wheel base . 

Weight of tender, loaded . 


. Soft coal 

.49.2 so. ft. 

.215 lb. 

205 + 1640.6 — 1851.6 sq. It. 

.485 sq. tt. 

.8,000 gal., 10 tons 


.41,200 lb. 

21 in. x 28 in. 

.51 in. 

_168,000 lb. 

... 11 ft. 0 in. 
_ 163,100 lb. 


Fuel.. 

Grate area. 

Steam pressure .. 

Evaporative heating surface .. 

0 

Superheating surface (Type A) 
Tender capacity . 


.44,200 lb. 

21 in. x 28 in. 

.183,900 lb. 

.51 in. 

.... 11 ft. 0 in. 
.148,760 lb. 


Fuel. 

Grate area . 

Steam pressure . 

evaporative heating surtace. . . 
superheating surtace (Type A) 
Tender capacity. 


If" 
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Chesapeake & Ohio 0-8-0 (Eight-Wheel) Switching Locomotive, Class C-16; Road Nos. 255-284. Tender Class 8-RE. Built by The Baldwin 

Locomotive Works. 


... Soft coal 
.. .47 sq. ft. 

.200 lb. 

2,570 sq. ft. 
. .637 sq. ft. 
eal.. 12 tons 


Fuel . 

Grate area . 

Steam pressure . 

Evaporative heating surface .. 
Superheating surface (Type A) 
Tender capacity. 


Tractive force . 

Cylinders, diameter and stroke 

Drivers, diameter. 

Weight on drivers . 

Weight of tender, loaded . 

Driving wheel base . 


New York Central (P. & L. E.) 0-8-0 (Eight-Wheel) Switching Locomotive, Class U-3-L; Road Nos. 8050-8074. Built by the American Locomotive 

Company. 


.Soft coal 

.47 sq. ft. 

.190 lb. 

202 + 2,568 — 2,770 sq. ft. 

.639 sq. ft. 

.10,000 gal., 16 tons 


Fuel . 

Grate area . 

Steam pressure . 

Evaporative heating surface 
Superheating surface (Type A) 
Tender capacity. 


Tractive force . 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers . 

Driving wheel base. 

Weight of tender, loaded . . . 


Chesapeake & Ohio 0-10-0 (Ten-Wheel) Switching Locomotive; New Road Nos. 130-144. Built by the American Locomotive Company 


Fuel . 

Grate area . 

Steam pressure . 

Evaporative heating surface . 
Superheating surface (Type A) 
Tender capacity . 


Tractive force . 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers. 

Driving wheel base. 

Weight of tender, loaded. 


jggl 

CW f 
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STEAM LOCOMOTIVES: 2-8-0 Type 


Bangor b Aroostook 2-8-0 (Consolidation) Type Locomotive. C!ass G-2, Road Nos. 400-404. Built by the American Locomotive Company 


Driving wheel base. 

Total engine wheel base . . 

Furl . 

Grate area .. 

Steam pressure . 

Evaporative heating surface 
Superheating _ surface 
Tender capacity . 


Rated tractive force. 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers. 

Weight on front truck. 

Total weight of engine. 

Weight of tender, loaded. . . . 


Great Western of Denver 2-8-0 (Consolidation) Type Lccomotive for freight service. Built by the American Locomotive Company 


.’.14 ft. 0 in. 

.22 ft. 4 in. 

.Semi-Bit. coai 

.30.1 sq. ft. 

.200 lb. 

..158 + 1,516 — 1,674 sq. ft. 

.416 sq. ft. 

8,000 gal. water, 12 tons coal 


Driving wheel base. 

Total engine wheel base. 

Fuel . 

Grate area . 

Steam pressure .. 

Evaporative heating surface.... 
Superheating surface (Type A) 
Tender capacity. 


Rated tractive force. 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers. 

Weight on front truck. 

Total weight of engine. 

Weight of tender.... 

Boiler diameter, inside. 


Roberval Saguenay 2-8-0 (Consolidation) Type Locomotive for freight service. Built by the Canadian Locomotive Company, Ltd 


.15 ft. 10 in. 

.25 ft. 3 in. 

_ ........ Soft coal 

... 50.2 sq. ft. 

. 200 lb. 

+ 2,117 = 2,310 sq.' ft. 

.564 sq. ft. 
7,000 Imp. gal., 14 tons 


Driving wheel base . 

Total engine wheel base ....... 

Fuel . 

Grate area .. 

Steam pressure .. 

Evaporative heating surface. 

Superheating surface (Type A) 
Tender capacity . .... . 


Tractive force ... 

Cylinders, diameter and stroke 

Drivers, diameter. 

Weight on drivers . 

Weight on front truck . 

Total weight of engine . 

Weight of tender . 

Diameter of boiler.. • • 






























































































STEAM LOCOMOTIVES: 2-8-2 Type 
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Akron, Canton Cr Youngstown 2-8-2 (Mikado) Type Locomotive for freight service, Class R-2, Road Nos. 404, 405. Built by the Lima Loco 

motive Works, Inc., Division of Lima-Hamilton Corp. 


Tractive force .53,800 lb. 

Cylinders, diameter and stroke. ..26 in. x 30 in. 

Drivers, diameter .64 in. 

Weight on drivers.227,500 lb. 

Weight on front truck.35,800 lb. 

Weight on trailing truck..56,400 lb. 

Total weight of engine.319,700 lb. 

Weight of tender, 2 A loaded.176,733 lb. 


Driving wheel base.16 ft. 9 in. 

Total engine wheel base.37 ft. 4 in. 

Fuel .Soft coal 

Grate area .66.7 sq. ft. 

Steam pressure .200 lb. 

Evaporative heating surface.343 + 3,164 — 3,507 sq. ft. 

Superheating surface (Type A).972 sq. ft. 

Tender capacity .12,400 gal., 16 tons 


Kansas, Oklahoma & Gulf 2-8-2 (Mikado) Type Locomotive for 


ght 


service, Road Nos. 601, 602. Built by The Baldwin Locomotive Works. 


Tractive force . . . . . .54,800 lb. 

Cylinders, diameter and stroke .26 in. x 30 in. 

Drivers, diameter .63 in. 

Weight on drivers .223,500 lb. 

Weight on front truck.27,000 lb. 

Weight on trailing truck .49,000 lb. 

Total weight of engine ...299,500 lb. 

Weight of tender, 2/3 load. 182,500 lb. 


Driving wheel base .16 ft. 9 in. 

Total engine wheel base.36 ft. 11 in. 

Fuel .Soft coal 

Grate area .66.7 sq. ft. 

Steam pressure ..:.200 lb. 

Evaporative heating surface .340 -f- 3,222 = 3,562 sq. ft. 

Superheating surface (Type A) .1,002 sq. ft. 

Tender capacity . .12,000 gal., 16 tons 


Louis-San Francisco 2-8-2 (Mikado) Type Locomotive with Booster for freight service; Road Nos. 4200-4219. Built by The Baldwin Loco 

motive Works. 


Tractive force, engine.66,700 lb. 

Tractive force, booster....11,700 lb. 

Cylinders, diameter and stroke.27 in. x 32 in. 

Drivers, diameter . 63 in. 

Weight on drivers.274,690 lb. 

Weight on front truck.37,000 lb. 

Weight on trailing truck...64,100 lb. 

Total weight of engine .375,790 lb. 


Driving wheel base. ..16 ft. 9 in. 

Total engine wheel base... .37 ft. 7 in. 

Fuel ...Soft coal 

Grate area . ......80.3 sq. ft. 

Steam pressure ...230 lb. 

Evaporative heating surface.390 + 3,994 — 4.384 sq. ft. 

Superheating surface (Type E).1.920 sq. ft. 

Tender capacity.10,000 gal., 17 tons 
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New York, Chicago St. Louis (Nickel Plate) 2-8-4 Type Locomotive, Class S, Road Nos. 700-714—Elevation and cross sections 

Slight changes were made in later orders 

• (Description: Railway Mechanical Engineer, November, 1934; Railway Age, November 17, 1934) 

(See also opposite page) 
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Louisville & Nashville 2-8-4 Type Locomotive, Class M-l, with Booster for freight service; Class M-l, Road Nos. 1970-1991. Built by the Lima 

Locomotive Works, Inc., Division of Lima-Hami.ton Corp. 


Tractive force, engine .65,290 lb. 

Tractive force, booster . 14,000 lb. 

Cylinders, diameter and stroke.. .25 in. x 32 in. 

Drivers, diameter. 69 in. 

Weight on drivers . 267,500 lb. 

Weight on front truck .52,900 lb. 

Weight on trailing truck.127,700 lb. 

Total weight of engine . 448,100 lb. 

Weight of tender, 2 /z load .308,900 lb. 


Driving wheel base ..18 ft. 3 in. 

Total engine wheel base ...42 ft. 4 in. 

Fuel ...Soft coal 

Grate area ..90.2 sq. ft. 

Steam pressure .265 lb. 

Evaporative heating surfaces.463 -f- 4,190 = 4,653 sq. ft. 

Superheating surface (Type E) .1,908 sq. ft. 

Tender capacity .22,000 gal., 25 tons 


WKSMBSSSSSm 
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Chesapeake & Ohio 2-8-4 Type Locomotive, Class K-4, Road Nos. 2750-2759 (Earlier Lots Nos. 2700-2749). Built by the Lima Locomotive Works. 

# 

(Description: Railway Mechanical Engineer, March, 1936) 


Tractive force, engine .69,350 lb. 

Tractive force, booster.14,000 lb. 

Cylinders, diameter and stroke..26 in. x 34 in. 

Drivers, diameter. 69 in. 

Weight on drivers.293,100 lb. 

Weight on front truck.48,500 lb. 

Weight on trailing truck . 128,080 lb. 

Total weight of engine .489,680 lb. 

Weight of tender, ^ loaded . 315,770 lb. 

Driving wheel base .18 ft. 3 in. 


Total engine wheel base ..42 ft. 0 in. 

Fuel ..Soft coal 

Firebox, length and width .135Vu in. x 96# in. 

Grate area . .90.3 sq. ft. 

Diameter of boiler, outside .87 M /i6 in. 

Steam pressure .245 lb. 

Evaporative heating surface ..407 + 4,308 = 4,715 sq. ft. 

Superheating surface (Type E) .1,932 sq. ft. 

Tender capacity.21,000 gal., 30 tons 


Descriptions: Railway Mechanical Engineer, August 1944; Railway Age, July 29, 1944. 

Note : Locomotives of essentially same design were built for Pere Marquette, Nos. 1201-1239, and Virginian, No. 500-509 


in. 

lb. 

in. 

lb. 

lb. 

lb. 

lb. 

lb. 

in. 


New York, Chicago & St. Louis (Nickel Plate) 2-8-4 Type Locomotive, Class S-3, for freight service; Road Nos. 770-779 (Earlier Lots Nos, 

700-769). Built by the Lima Locomotive Yorks, Inc., Division of Lima-Hamilton Corp. 


(Description, earlier lot: Railway Mechanical Engineer, November, 1934) 


Cylinders, diameter and stroke...,.25 in. x 34 

Tractive force .64,100 

Drivers, diameter .69 

Weight on drivers . 266,030 

Weight on front truck .55,040 

Weight on trailing truck . 123,220 

Total weight of engine . 444,290 

Weight of tender, 2 /z loaded .288,840 

i)riving wheel base ..18 ft. 3 


Total engine wheel base .42 ft. 0 in. 

Fuel ... Soft coal 

Firebox, length and width.13SVi« in. x 96# in. 

Grate area ... .. .90.3 sq. it. 

Diameter of boiler, inside .. .87 ,5 /i« in. 

Steam pressure .245 lb. 

Evaporative heating surface.. .461 -f- 4,311 = 4,772 sq. ft. 

Superheating surface (Type E) .1,932 sq. ft. 

Tender capacity ...22,000 gal., 22 tons 






















































































STEAM LOCOMOTIVES: 2-8-4 Type 
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Western Maryland 2-10-0 (Decapod) Locomotive, Class 1-2, for freight service; Road Nos. 1111-1130. Built by The Baldwin Locomotive Works 


Tractive force .9o,J00 lb. 

Cylinders, diameter and stroke.... .-u .30 in. x 32 in. 

Boiler diameter .92 in. 

Drivers, diameter .61 in. 

Weight on drivers.386,800 lb. 

Weight on front truck. N .32,480 lb. 

Total weight of engine. 419,280 lb. 

Weight of tender. 415,920 lb. 


Driving wheel base.26 ft. 6 in. 

Total engine wheel base.33 ft. 1 in. 

Fuel .Soft coal 

Grate area .104.5 sq. ft. 

Steam pressure .240 lb. 

Evaporative heating surface.360 + 4,071 = 4,431 sq. ft. 

Superheating surface (Type A).1,248 sq. ft. 

Tender capacity.22,000 gal., 30 tons 


Chicago fir Illinois Midland 2-10-2 (Santa Fe) Type Locomotive for freight service, Class H-l • Road Nos. 700-703. Built by the Lima Locomotive 

Works, Inc. 


Tractive force, engine.. 77,700 lb. 

Tractive force, booster.10,500 lb. 

Cylinders, diameter and stroke.30 in. x 32 in. 

Drivers, diameter . 63 in. 

Weight on drivers.321,700 lb. 

Weight on front truck.20,700 lb. 

Weight on trailing truck. 63,200 lb. 

Total weight of engine.405,600 lb. 


Driving wheel base.24 ft. 4 in. 

Total engine wheel base.42 ft. 6 in. 

Fuel ...Soft coal 

Grate area ..'.88.2 sq. ft. 

Steam pressure .200 lb. 

Evaporative heating surface.528 + 4,342 — 4,870 sq. ft. 

Superheating surface (Type A).1,230 sq. ft. 

Tender capacity.12,000 gal., 16 tons 


heading 2-10-2 (Santa Fe) Type Locomotive for freight service, Class K-l-SB; Road Nos. 3011-3020. Built by The Baldwin Locomotive Works. 


Tractive force .92,500 lb. 

Cylinders, diameter and stroke.:.30 l /t in. x 32 in. 

Drivers, diameter . 61J4 in. 

Weight on drivers. 363,900 lb. 

Weight on front truck...:.30,000 lb. 

Weight on trailing truck.57,100 lb. 

Total weight of engine.451.000 lb. 

Weight of tender, loaded.360,100 lb. 


Driving wheel base.22 ft. 0 in. 

Total engine wheel base.42 ft. 1 in. 

Fuel .Ant. and Bit. mix. 

Grate area .108^4 sq. ft. 

Steam pressure .•.225 lb. 

Evaporative heating surface.439 + 5,033 = 5,472 sq. ft. 

Superheating surface (Type A).1,840 sq. ft. 

Tender capacity.19,000 gal., 26 tons 
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Atchison, Topeka & Santa Fe 2-10-4 Type Locomotive, Class 5011. for freight service. Road Nos. 5011-5035. Equipped with Limited Cutoff 
f Built by The Baldwin Locomotive Works. 


Tractive force, engine (72.5 per cent)...93,000 lb. 

Cylinders, diameter and stroke .30 in. x 34 in. 

Drivers, diameter .74 in. 

Weight on drivers .380,000 lb. 

Weight on front truck .50,000 lb. 

Weight on trailing truck .108,000 lb. 

Total weight of engine .538,000 lb. 

Weight of tender ($4 loaded).369.690 lb. 

Driving wheel base..26 ft. 2 in. 


Total engine wheel base ..50 ft. 2 in. 

Boiler diameter, front. 94 in. 

Fuel ... oil 

Firebox, length and width .162 in. x 108 in. 

Grate area.121.5 sq. ft. 

Steam pressure .310 lb. 

Evaporative heating surface.494 + 5,443 = 5,937 sq. ft. 

Superheating surface (Type E).2,589 ft. 

Tender capacity.24,500 gal. water; 7,000 gal. oil 
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Canadian Pacific 2-10-4 Type Locomotive, Class T-lc, for freight service; Road Nos. 5930-5935. Equipped with Booster. Built by the Montreal 

Locomotive Works, Ltd. 


Tractive force, engine .76,900 lb. 

Tractive force, booster ..*12,500 lb. 

Cylinders, diameter and stroke .25 in. x 32 in. 

Drivers, diameter.63 in. 

Weight on drivers .311,200 lb. 

Weight on front truck .35,500 lb. 

Weight on trailing truck .102,300 lb. 

Total weight of engine .-.449,000 lb. 

Weight of tender .283,500 lb. 


Driving wheel base .22 ft. 0 in. 

Total engine wheel base .46 ft. 0$4 in. 

Fuel. Oil 

Firebox, length and width.140 3 /ie in. x 96 in. 

Grate area .93.5 sq. ft. 

Steam pressure ..285 lb. 

Evaporative heating surface.412 + 4,642 = 5,054 sq. ft. 

Superheating surface (Type E) .2,032 sq. ft. 

Tender capacity.12,000 Imp. gal. water, 4,500 Imp. gal. oil 






City Southern 2-10-4 Type Locomotive, Class ], Road Nos. 900-909, for freight service. Built by the Lima Locomotive Works, Inc. 


Tractive force, engine .93,300 lb. 

Cylinders, diameter and stroke.27 in. x 34 in. 

Drivers, diameter.70 in. 

Weight on drivers .353,300 lb. 

Weight on front truck.51,500 lb. 

Weight on trailing truck.109,200 lb. 

Totai weight of engine .359,690 lb. 

Weight of tender, loaded (coal) .359,690 lb. 

Weight of tender, loaded (oil) .348,000 lb. 


Driving wheel base ...24 ft. 4 in. 

Total engine wheel base .48 ft. 8 in. 

Fuel.Soft coal or oil 

Grate area .107 sq. ft. 

Steam pressure .310 lb. 

Evaporative heating surface.500 -f- 4,654 = 5,154 sq. ft. 

Superheating surface (Type E) .2,075 sq. ft. 

Tender capacity .20,700 gal., 25 tons 

Tender capacity.21,700 gal. water, 4,500 gal. oil 
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STEAM LOCOMOTIVES: 2-10-4 Type 








Description: Railway Mechanical Engineer, February 1939; Railway Age, December 3. 1938 

























































































































































































































of Lima-Hamilton Corp. 

Description: Railway Mechanical Engineer, December, 1937; Railway Age, January 8, 1938 
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STEAM LOCOMOTIVES: N. & W. 2-6-6-4 Articulated Type 



--H 14"(<■-4'-7 -->f<--l2'-4''-->H-2'-l0^4<--6'-7j“- -4c-3-0|"->) 

Erecting elevation and sections of Norfolk fir Western 2-6-6-4 Single-Expansion Articulated Locomotive. 

Note: These drawings cover original lot, Road Nos. 1200-1209. A few slight changes were made in later locomotives such as application of cast steel pilot; 

replacing Standard Type MB stoker with Type HT and installation of five circulators in firebox instead of arch tubes. 





k—4'-5f-J 


% 

Weights and Dimensions—Road Nos. 1238-1242 

Tractive force .114,000 lb. 

Cylinders, diameter and stroke (4) .24 in. by 30 in. 

Trivers, diameter .70 in. 

Weight on drivers . 432,350 lb. 

Weight on front truck .30,480 lb. 

Weight on trailing truck .110,170 lb. 

"real weight of engine.573,000 lb. 

Weight of tender, loaded .378,600 lb. 

li ving wheel base, each...12 ft. 4 in. 

Trtal engine wheel base.. ft. in. 

.Soft coal 

Irate area .122 sq. ft. 

Sosm pressure .300 lb. 

-eating surface, firebox and combustion chamber.530 sq. ft. 

Hearing surface, arch tubes. 57 S q. ft. 

Heating surface, firebox total.587 sq. ft. 

H-ating surface, tubes and flues.6052 sq. ft. 

evaporative heating surface, total.6,639 sq. ft. 

Superheating surface (Type E).2,703 sq. ft. 

Trader capacity.22,000 gal. water; 30 tons coal 



Front end view of Norfolk Cr Western 2-6-6-4 Single-Expansion 
Articulated Locomotive for fast freight service. Built by N. fir W. 

Railroad Shops, Roanoke, Va. 


(Description of earlier locomotives: Railway Mechanical Engineer, 

October, 1936; Railway Age, January 2, 1937") 
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STEAM LOCOMOTIVES, G. &:0. 2-6-6-6 Articulated Type 
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Elevation and Cross Sections of Chesapeake Cr Ohio 2-6-6-6 Type Single-Exp 


Tractive force . 

Cylinders, diameter and stroke (4) 

Drivers, diameter. 

Weight on drivers .. 

Weight on front truck. 

Weight on trailing truck . 

Total weight of engine. 

Weight of tender, 2 /s loaded . . . 


.110,200 lb. 

22 l / 2 in. x 33 in. 
>■•••••••..67 in. 

.504,000 lb. 

.65,570 lb. 

.182,250 lb. 

.751,830 lb. 

.346,710 lb. 


Driving wheel base, each .11 ft. 10 in. 

Total engine wheel base ..62 ft. 6 in. 

Fuel ..Soft coal 

Grate area .135.3 sq. ft. 

Steam pressure ...260 lb. 

Evaporative heating surface.762 + 6,032 = 6,794 sq. ft. 

Superheating surface (Type E) .2,922 sq. ft. 

Tender capacity .26,500 gal., 25 tons 
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Chesapeake Cr Ohio 2-6-6-6 Type Single-Expansion Articulated Locomotive. Class H-8, Road Nos. 1645-1659 

Built by the Lima Locomotive Works, Inc., Division of Lima-Hamilton Corp. 
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Cylinders of rear unit and waist sheet bearer. 

























































































STEAM LOCOMOTIVES: W. M. 4-6-6-4 Articulated Type 
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Western Maryland 4-6-6-4 Type Single-Expansion Articulated Locomotive. Built by The Baldwin Locomotive Works. 


Tractive force, engine . .....95,500 lb. 

Cylinders, diameter and stroke (4). 22 in. x St in. 

_ . . .69 in. 

Drivers, diameter . 

Weight on drivers . • 

Weight on front truck. 

Weight on trailing truck. 


Total weight of engine 


601,000 lb. 


Weight of tender ( 2 A loaded).338,250 lb. 


Driving wheel base, each.^ ® j n * 

Total engine wheel base...60 ft 4 in. 

F , .Soft coal 

r u \ ..118.8 sq. ft. 

5* . .250 1b. 

Steam pressure . 

Evaporative heating surface.796 4 4,974 — 5,770 sq. f . 

Superheating surface (Type A) . 1,7 , 3S *' 

Tender capacity . 22 - 000 * al - 30 ton! 











































































































Western Maryland Articulated Locomotives replaced 2-10-2 type for freight service on heavy grades. 

Descriptions: Railway Mechanical Engineer, February 1941; Railway Age, January 25, 1941 
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STEAM LOCOMOTIVES: U. P. 4-8-8-4 Articulated Type 
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Erecting elevation and cross-section of the Union Pacific 4-8-8-4 Tj 


Rated tractive force, engine, lb. 135,375 

Weights in working order, lb.: 

On drivers . 545,000 

On front truck ._ . . 99,800 

On trailing truck . 127,200 

Total engine. 77^,UUf 

Tender X 2 A load) . 348,000 

Wheel bases, ft.-in.: 

Driving, total . 47-3 

Front and rear engine, each. 18-3 

Engine, total . 72-5 5^ 

Engine and tender, total. 117-7 

Driving wheels, diameter outside tires, in.... 68 

Cylinders, number, diameter and stroke, in. 4-23$4x32 

Valves, piston type, size, in. 12 

Maximum travel, in. 7 

Boiler: 

Steam pressure, lb. 300 

Diameter, first ring, inside, in. 95 


Firebox length, in.'.. 235*/as 

Firebox width, in. 96*/i« 

C ombustion chamber length, in. 112 I 

Security circulators, number . 7 I 

Tubes, number and diameter, in. 212-2$4 I 

Flues, number and diameter, in. 73-5 Yi I 

Length over tube sheets, ft.-in. 22-0 

Fuel . Soft coal 

Grate area, sq. ft.: . 150.3 I 

Heating surfaces, sq. ft.: I 

Firebox and comb, chamber. 593 j 

Security circulators . Ill I 

Firebox, total . 720 I 

Tubes and flues. 5,035 

Evaporative, total . 5,755 I 

Superheater (Type A). 2,043 I 

Comb. evap. and superheater . 7,798 I 

Tender capacity ..25,000 gal. water, 28 tons coal 

Note: Above data are for locomotives Nos. 4020-4024 I 
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Union Pacific 4-8-8-4 Type Locomotive built by American Locomotive Company. 

Descriptions: Railway Age, October 4, 1941; Railway Mechanical Engineer, November, 1941 
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Union Pacific 4-8-8-4 Type Locomotive (Second lot, Road Nos. 4020-4024), built by the American Locomotive Company. 
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STEAM LOCOMOTIVES: 2-6-6-2, 2-8-8-4 and 4-6-6-4 Articulated Types 


)linchfield 4-6-6-4 Type Single-Expansion Articulated Locomotive. Road Nos. 650-657 and 660-663. Built by the American Locomotive Company. 


Tractive force . 101,120 lb. 

Cylinders, diameter and stroke (4).22 in. by 32 in. 

Drivers, diameter .69 in. 

Weight on drivers ..420,000 lb. 

Weight on front truck .79,000 lb. 

Weight on trailing truck .>.108,000 lb. 

Total weight of engine.607,000 lb. 

Weight of tender, 2 /z loaded .316,900 lb. 


Driving wheel base,. each ..12 ft. 2 in. 

Total engine wheel base .59 ft. 11 in. 

Fuel.Soft coal 

Grate area .........108 sq. ft. 

Steam pressure .265 lb. 

Evaporative heating surface .636 + 4,756 = 5,392 sq. ft. 

Superheating surface .1,680 sq. ft. 

Tender capacity.;...22.500 gal., 26 tons 


Chesapeake & Ohio 2-6-6-2 Type Compound Mallet Articulated Locomotive. Class H-6. Road Nos. 1300-1309. 

Built by The Baldwin Locomotive Works. 


D. M. & I. R. Class M-4 articulated locomotive built by The Baldwin Locomotive Works. Road Nos. 228-237. 


Tractive force, simple . 

Tractive force, compound .. • 
Cylinders, diameter and stroke 

Drivers, diameter. 

Weight on drivers . 

Weight on front truck. 

Weight on trailing truck. 

Total weight of engine. 

Weight of tender, loaded . . 


Rated tractive force. 

Cylinders, diameter and stroke (4) 

Drivers, diameter . 

Weight on drivers . 

Weight on front truck . 

Weight on trailing truck. 

Total weight of engine. 

Weight of tender, loaded. 

Driving wheel base. 


..140,000 lb. 

.. —26 in. x 32 in. 

.63 in. 

.565,000 lb. 

.41,350 lb. 

.93,350 lb. 

..699,700 lb. 

.438,300 lb. 

17 ft. 3 in. and 17 ft. 3 in. 


Total engine wheel base. 

Total engine and tender wheel base 

Fuel .... 

Firebox, length and width . 

Grate area (192 in. long) . 

Steam pressure.. 

Evaporative heating surface. 

Superheating surface (Type E).... 
Tender capacity. 


.67 ft. 2 in. 

.113 tt. 4H in. 

.Soft coal 

.21056 in. x 102J4 in. 

.125 sq. ft. 

. 240 lb. 

..726 + 6,032 = 6,758 sq. ft. 

.2.770 sq. ft. 

25,000 gal. water—26 tons coal 


..98,700 lb. 

.78,250 lb. 

22 in. & 35 in. x 32 in. 

.56 in. 

..366,700 lb. 

.23,200 lb. 

.45,000 lb. 

.434,900 lb. 

.164,500 lb. 


Driving wheel base, each. 

Total engine wheel base . 

Boiler diameter, maximum.... 

Fuel .. 

Grate area . 

Steam pressure . 

Evaporative heating surface 
Superheating surface (Type A) 
Tender capacity . 


.10 ft. 0 in. 

.48 ft. 10 in. 

.95 $4 in. I. D. 

..Soft coal 

.72.2 sq. ft. 

.210 lb. 

.4,830 sq. ft. 

.991 sq. ft. 

12,000 gal., 16 tons 
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Southern Pacific 4-8-8-2 


Type Single-Expansion Articulated Locomotive for passenger and freight service. 

4177-4294. Built by The Baldwin Locomotive Works. 


Classes AC-8 to AC-12. Road Nos. 


Tractive force Description: Railway Age, February 3, 1940 

Cylinders diameter and stroke ( 4 *) *! ’!. 94 - lb * Driving wheel bas 

Drivers, diameter. ..24 in. x 32 in. Total engine whee 

Weight on drivers..cVi ,P* Fuel. 

Weight on front truck . ;P* Grate area.. 

Weight on trailing truck. .^>400 jP* Steam pressure . 

Total weight of engine . If* Evaporative heatin 

Weight of tender, % loaded.*..55 c cSn !£* Superheating surfa 

*.lb. Tender eanaritv 


Driving wheel base, each . 

Total engine wheel base .. . ! ! n * 

Fuel.* .. ft. 3 in. 

Grate area..*.*. . .*.'.*.*. *;•••• ^ 

Steam pressure .*.*.*..*. V.V. .ocJi «* 

Evaporative heating surface.’ 4*78 '-£■ 5 9 Q?’ —’ fi 47 n 7 « i 

Superheating surface (Type E) . + 5,992 “ 6 A 4 JP, sq ‘ 

v . .22,000 gal. water, 6,100 gal. oil 


Baltimore & Ohio 2-8-8-4 Type Single-Expa 


Bu , iff e hv X Th nSi0 R n u' M ^ icu , ,ated locomotive. Class EM-1, Road Nos. 7600-7629. 
Built by The Baldwin Locomotive Works. 


T ractive force . _ 

Cylinders diameter and stroke (4)'.[ .24' in 1 v°S 

Drivers, diameter. .^4 in. x 32 m. 

Weight on drivers ..V 0 y IP* 

Weight on front truck.!.!’.*.!!*.*.*!. 4 ?n’ 7 nn Ik* 

Weight of tender, 2/3 loaded...304 000 lb 


Driving wheel base, each. . 

Fuel ... ft. 2 in. 

Grate area ..j: i- 0 ** co f^ 

Steam pressure . !!!!!!!!!’ *!* . . .H7.5 sq. ft. 

Evaporative heating surface.756 + 4 542 —* 5 298 «n ft 

Superheating surface (Type A).. 2*118 la ft 

p . .22,000 gal. water, 25 tons coal 


STEAM LOCOMOTIVES: 2 - 8 -S- 2 , 2 - 8 .S -4 and 4 - 8 -S -2 Articulated Typer 


Kle-fell. Cr 2-0-0-2 Type 


compound Mallei Articubted ^ocomof^^Class Y-6b. Road Nos. 2171-2187. Built by the N. & W. at the 


Tractive force, stmple . , S2 , n , .. 

Iractivc force, compound . . .{“■ 

Cylinders, diameter and stroke (4). 25 in * Vo' , w ■ 

Drivers, diameter. \ # .m. fi jy m. x 32 in. 

Weight on drivers . rAA IP* 

Weight on front truck.i!! i!"; . 5 3 ? 9 nn h 

Weight on trailing truck .. 22*222 {£• 

Weight of tender, g loaded' * *'.\\\*\ \ \ \ \ \ [ [ [ ] [ [;; * ^|.900 {£• 


£: . «■ > .»• 

.si is: |“d r . dia ” et "’ m “ imum .v.v.r.v;;.v.v.v.iM“i£’i. 

...522.850 lb. Grate area .. .Soft coal 

.... • 32,200 lb. Steam pressure . . ••••• .106.2 sq. ft. 

.582 900 lb' Evaporative heating surface J. 4 915 3 s ° q ° £* 

...< TypeA) . J?; *• 

N °te : Earlier locomotives, Classes Y -6 and Y- 6 a, Road Nos. 2120-2170. ’ ’ ^ ” 








































































CANADIAN FAC I FI C 








Pennsylvania Railroad 4-4-2 (Atlantic) Type Locomotive, Class E6s, for Passenger Service. 


Tractive force ...31,275 lb. 

Cylinders, diameter and stroke.23 54 in. x 26 in. 

Drivers, diameter .80 in. 

Weight on drivers .136,000 lb. 

Weight on front truck .55,200 lb. 

Weight on trailing truck .52,400 lb. 

Total weight of engine. 243,600 lb. 

Weight of tender, loaded. 169,150 lb. 

Boiler diameter . 7654 in. 


Driving wheel base.7 ft. 5 in. 

Total engine wheel base.29 ft. 9 in. 

Boiler type .Belpaire wide 

Fuel .Soft coal 

Grate area ..55.2 sq. ft. 

Steam pressure .205 lb. 

Evaporative heating surface.218 + 2,678 = 2,896 sq. ft. 

Superheating surface (Type A).613 sq. ft. 

Tender capacity (70-P-66-F) .7,400 gal., 13 tons 


Canadian Pacific 4-4-4 Type Streamlined Locomotive, Class F-2a, Road Nos. 3000-S004. Built by Montreal Locomotive Works, Ltd. 

Description: Railway Mechanical Engineer, November, 1936; Railway Age, October 3, 1936 


Tractive force . 26,500 lb. 

Cylinders, diameter and stroke.17/4 in. x 28 in. 

Drivers, diameter .• • • • 

Weight on drivers .le* 

Weight on front truck .$8,000 lb. 

Weight on trailing truck .-74,000 lb. 

Total weight of engine .263,000 lb. 

Weight of tender, loaded.198,500 lb. 


Driving wheel base.-7 ft. 8 in. 

Total engine wheel base.37 ft. ** m : 

Fuel . .....Soft coal 

Grate area .55.6 sq. ft. 

Steam pressure .300 lb. 

Evaporative heating surface.232 + 2,601 = 2,833 sq. ft. 

Superheating surface (Type E).1,100 sq. ft. 

Tender capacity .8,400 U. S. gal., 12 tons 


STEAM LOCOMOTIVES: 4-4-2 and 4-4-4 Type 


Canadian Pacific 4-4-4 Type Locomotive for Passenger Service. Class F-1 a: Road Nos. 2910-2929. Built by the Canadian Locomotive Company, Ltd. 


Tractive force . 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers . 

Weight on front truck . 

Weight on trailing truck 

Total weight of engine. 

Weight of tender, loaded. 


.7 ft. 2 in. 

.32 ft. 7 in. 

.Soft coal 

.45 sq. ft. 

.300 lb. 

200+ 2,091 = 2,291 sq. ft. 

.900 sq. ft. 

.9,250 U. S. gal., 12 tons 


Driving wheel base. 

Total engine wheel base. 

Fuel . 

Grate area . 

Steam pressure . 

Evaporative heating surface... 
Superheating surface (Type E) 
Tender capacity. 


.26,000 lb. 

\6 l / 2 in. x 28 in. 

.75 in. 

. 111,250 lb. 

.52,880 lb. 

.75,000 lb. 

.23 ).130 lb. 


183,100 lb. 
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STEAM LOCOMOTIVES: 4-4-2 Type 
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Description: Railway Mechanical Engineer, June, 1935; Railway Age, May 11, 1935 
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STEAM LOCOMOTIVES: 4-6-0 Type 
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Pennsylvania Railroad 4-6-0 (Ten-Wheel) Type Locomotive, Class G5s, for Heavy Local Passenger Service. 


Tractive force .41,330 lb. 

Cylinders, diameter and stroke.24 in. x 28 in. 

Drivers, diameter .68 in. 

Weight on drivers . 178,000 lb. 

Weight on front truck .59,000 lb. 

Total weight of engine .237,000 lb. 

Weight of tender, loaded .172,900 lb. 

Driving wheel base .14 ft. 3 in. 


Total engine wheel base.26 ft. 6 in 

Fuel .Soft coal 

Grate area .65.2 sq. ft. 

Gas area, tubes and flues.6.96 sq. ft. 

Steam pressure .205 lb. 

Evaporative heating surface.177 + 2678 = 2855 sq. ft. 

Superheating surface (Type A) .6*6 sq. ft. 

Tender capacity .8,300 gal., 12 tons 
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Pennsylvania Railroad 4-6-0 (Ten-Wheel) Type Passenger Locomotive, Class G5s-Elevation and Cross Sections 






























































































































































































































5TISAM LUCOMOTIVES : 4-6-2-. Type 
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Pennsylvania Railroad 4-6-2 (Pacific) Type Locomotive, Class 
K-5, for Passenger Service. Equipped with Limited Cutoff, Type 
E Superheater, Worthington Feedwater Heater and Nickel Steel 

Boiler Shell. 


Note: A few changes have been made—all drivers are now flanged 

and stoker has been added. 


Dimensions, Weights and Proportions of Pennsylvania 

4-6-2 Type Locomotive, Class K-5. 



Tractive force, 80 per cent.54,675 lb. 

Cylinders, diameter and stroke..27 in. x 30 in. 

Drivers, diameter . . 80 in 

Weight on drivers . .V... . .’.’.'.'208,250 lb! 

Weight on front truck .59,320 lb. 

Weight on trailing truck . 59 900 lb 

Total weight of engine .. !'.'.'. 327’,560 lb! 

Weight of tender, loaded..244.900 lb. 


Driving wheel base.13 ft. 10 in. 

Total engine wheel base.36 ft. 10J4 in. 

Fuel . Soft coal 

Grate area .69.89 sq. ft. 

Steam pressure .250 lb. 

Evaporative heating surface . ..305 + 3980 = 4285 sq. ft. 

Superheating surface (Type E) . 1634 sq. ft. 

Tender capacity ...14,125 gal., 17.8 tons 



























































































Central Railroad of New Jersey 4-6-2 (Pacific) Type Locomotive for Passenger Service. Class G4s; Road Nos. 810-814. Built by The Baldwin 

Locomotive Works. 


Tractive force ... 52,180 lb. 

Cylinders, diameter and stroke.26 in. x 28 in. 

Drivers, diameter .1.74 in. 

Weight on drivers .205,900 lb. 

Weight on front truck .63,830 lb. 

Weight on trailing truck .64,100 lb. 

Total weight of engine.....333,830 lb. 

Weight of tender, loaded.253.870 lb. 


Driving wheel base.13 ft. 10 in. 

Total engine wheel base.36 ft. 8 in. 

Fuel ..'.Soft coal 

Grate area .84.3 sq. ft. 

Steam pressure .240 lb. 

Evaporative heating surface. .401 + 3189 = 3590 sq. ft. 

Superheating surface (Type A)...1000 sq. ft. 

Tender caoacitv.13,500 gal.—15 tons 
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Baltimore Cr Ohio streamlined 4-6-2 (Pacific) Type Locomotive for “Cincinnatian” Passenger Service. Class P-7-d; Road Nos. 5301-5304. Built 

at the Mt. Clare Shops. I 


Tractive force, engine . ; . 50,000 lb. 

Cylinders, diameter and stroke .27 in. x 28 in. 

Drivers, diameter .80 in. 

Weight on drivers .211,000 lb. 

Weight on front truck.70,000 lb. 

Weight on trailing truck .66,500 lb. 

Total weight of engine .347,500 lb. 

Weight of tender, loaded . 366,000 lb. 


Driving wheel base.14 ft. 0 in. 

Total engine wheel base..37 ft. 1 in. 

Fuel ...Soft coal 

Grate area .70.3 sq. ft. 

Steam pressure _.250 lb. 

Evaporative heating surface.429 + 3414 = 3843 sq. ft. 

Superheating surface (Type R).950 sq. ft. 

Tender capacity .20,000 gal., 25 tons 
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One of 10 Alton modernized light 4-6-2 (Pacific) Type Locomotives for Passenger Service. Class P-16b (modernized). Equipped with Worthing¬ 
ton feedwater heaters, Thermic syphons, Type HA superheaters and Foameters. 

For test results see Railway Mechanical Engineer, January 1945 
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CANADIAN PACIFIC 




Tractive force .45,000 lb. 

Cylinders, diameter and stroke .22 in. x 30 in. 

Drivers, diameter . 75 in. 

Weight on drivers .197,500 lb. 

Weight on front truck .58,000 lb. 

Weight on trailing truck .63,500 lb. 

Total weight of engine .319,000 lb. 

Weight of tender, loaded.238,000 lb. 


Driving wheel base . ...13 ft. 2 in. 

Total engine wheel base .35 ft. 0 in. 

Fuel .Soft coal 

Grate area . .65 sq. ft. 

Steam pressure ..275 lb. 

Evaporative heating surface.288 •+• 2,887 = 3,175 

S-uperheating surface (Type T4) ... . .1,380 sq. ft. 

Tender capacity . 10,000 Imp. gal., 18 tons 


Canadian Pacific 4-6-2 (Pacific) Type Locomotive for Passenger Service. Class C-Sj, Road Nos. 2463-2472. Built by Montreal Locomotive 

Works, Ltd. 


Canadian Pacific 4-6-2 (Pacific) Type Locomotive for Passenger Service. Class G-5d; Road Nos. 1272-1301. Built by the Canadian 

Locomotive Co., Ltd. . 


Description: Railway Age , June 10, 1944; Railway Mechanical Engineer , July 1944 (Brief) 


Tractive force .34,000 lb. 

Cylinders, diameter and stroke .20 in. x 28 in. 

Drivers, diameter .70 in. 

Weight on drivers .152,500 lb. 

Weight on front truck .39,500 lb. 

Weight on trailing truck.42,000 lb. 

Total weight of engine .234,000 lb. 

Weight of tender, loaded . 188,000 lb. 


Driving wheel base.13 ft. 0 in. 

Total engine wheel base .33 ft. 8)4 in. 

Fuel .... .Soft coal 

Grate area .45.6 sq. ft. 

Steam pressure ..250 1b. 

Evaporative heating surface.199 + 2,377 = 2,576 sq. ft. 

Superheating surface (Type A) .744 sq. ft. 

Tender capacity .8,000 Imp. gal., 14 tons 


Reading 4-6-2 (Pacific) Type Locomotive for Passenger Service. Class G-3; Road Nos. 210-219. Built by Reading Shops, 1948. 


STEAM LOCOMOTIVES: 4-6-2 Type 


Tractive force . 

Cylinders, diameter and stroke 

Drivers, diameter. 

Weight on drivers . 

Weight on front truck . 

Weight on trailing truck 

Total weight of engine . 

Weight of tender, loaded ... 


.13 ft. 10 in. 

.78 ft. 3H in. 

.36 ft. 7 in. 

.Soft coal 

.95 sq. ft. 

.260 lb. 

431 + 2,552 = 2,983 sq. ft. 

.770 sq. ft. 

12,500 gal., 19 tons 


.48,340 lb. 

25 in. x 28 in. 

..80 in. 

... .197,184 lb. 

.63,222 lb. 

.69,044 lb. 

-329,450 lb. 

-257,540 lb. 


Driving wheel base . 

Wheel base, engine and tender 

Total engine wheel base. 

Fuel ... 

Grate area . 

Steam pressure .. 

Evaporative heating surface .. . 
Superheating surface (Type A) 
Tender capacity . 
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Southern Railway 4-6-2 (Pacific) Type Locomotive rebuilt, modernized and streamlined by the railroad. Originally built by the American Loco 

motive Company in 1923. 


Lehigh Valley rebuilt 4-6-2 (Pacific) Type Locomotive the “)ohn Wilkes 

Description: Railway Age, July 29, 1939 




STEAM LOCOMOTIVES: 4-6-2 Type 


Pennsylvania 4-6-2 Type, Class K-4s, Streamlined Locomotive. Road Nos. 1120, 2665, 3678 and 5338. 


Tractive force ......44,460 lb. 

Cylinders, diameter and stroke. 2/ 1U * x l n - 

Weight on drivers . 2 J« , ?nn h 

Weight on front truck.™ ik 

Weight on trailing truck. -57,000 lb. 

Weight of tender, loaded.-21,500 lb. 


Driving wheel base . 13 1 ? ;«* 

Total engine wheel base.. i 

Fuel .' Soft co T 

Grate area .69.89 sq. ft. 

Steam pressure ...••• • • • uo r* 

Evaporative heating service.305 + 3,736 — 4,041 sq. ft. 

Superheating surface (Type E).• • • •• • • - 943 “* 

Tender capacity (110-P-75-A) .11,300 gal., 22 tons 
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Description: Railway Mechanical Engineer, March, 1938; Railway Age, March 12, 1938 


















































































































Atchison, Topeka b Santa Fe 4-6-4 Type Locomotive for Pessenger Service. Road Nos. 3460-3465. Built by The Baldwin Locomotive Works. 


Delaware, Lackawanna b Western 4-6-4 Type Locomotive, Road Nos. 1151-1155. Built by the American Locomotive Company. 

Description: Railway Age, February 19, 1938 


Tractive force . ; .52,800 lb. 

Cylinders, diameter and stroke.26 in. x 30 in. 

Drivers, diameter .80 in. 

Weight on drivers .198,000 lb. 

Weight on front truck .82,000 lb. 

Weight on trailing truck . 97,000 lb. 

Total weight of engine. 377,000 lb. 

Weight of tender, loaded.313,100 lb. 


Driving wheel base.14 ft. 0 in. 

Total engine wheel base.40 ft. 7 in. 

Fuel .Soft coal 

Grate area .81.5 sq. ft. 

Steam pressure .245 lb. 

Evaporative heating surface.477 + 3377 = 3854 sq. ft. 

Superheating surface (Type A).,...1123 sq. ft. 

Tender capacity.15,800 gal., 26 tons 


Tractive force, engine .43,300 !£• 

Tractive force, booster ... : • 10,100 lb. 

Cylinders, diameter and stroke.23 in. x 28 in. 

Drivers, diameter . *80 in. 

Weight on drivers .188,600 lb. 

Weight on front truck .66,000 lb. 

Weight on trailing truck .101,800 lb. 

Total weight of engine.356,400 lb. 


Driving wheel base.14 ft. 0 in. 

Total engine wheel base.40 ft. 2 in. 

Fuel .Soft coal 

Grate area .73.7 sq. ft. 

Steam pressure .....275 lb. 

Evaporative heating surface.345 + 3032 = 3377 sq. ft. 

Superheating surface (Type E).1492 sq. ft. 

Tender capacity.14,000 Imp. gal., 20 tons 


Canadian National 4-6-4 Type Lcoomotive for Passenger Service. Class K-5a; Road Nos. 5700-5704. Built by the Montreal Locomotive Works, Ltd. 


Tractive force . 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers . 

Weight on front truck ...... 

Weight on trailing truck. 

Total weight of engine. 

Weight of tender, loaded. 


.49,300 lb. 

23 l / 2 in. x 29 l / 2 in. 

.84 in. 

.213,440 lb. 

.83,950 lb. 

.114,990 lb. 

.412,380 lb. 

.396,340 lb. 


Driving wheel base. 

Total engine wheel base. 

Fuel . 

Grate area . 

Steam pressure _. 

Evaporative heating surface. ... 
Superheating surface (Type E) 
Tender capacity. 


.14 ft. 6 in. 

.4J ft. iy 2 in. 

. .Oil 

.98.5 sq. ft. 

.300 lb. 

.. .. .375 4- 4395 = 4770 sq. ft. 

.2080 sq. ft. 

21,000 gal. water, 7000 gal. oil 
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Canadian Pacific 4-6-4 Type Locomotive for Passenger Service. Class H- le, Road Nos. 2860-2864. Built by Montreal Locomotive Works, Ltd. 

Descriptions: Railway Mechanical Engineer, April 1931, May 1939, Railway Age, Mar. 28, 1931 & May 6, 1939. 

Note: Class H-le are oil-burners, others coal-burners. Data below are for Class H-ld equipped with booster. 


Tractive force, engine .45,300 lb. 

Tractive force, booster ...12,000 lb. 

Cylinders, diameter and stroke .22 in. x 30 in. 

Drivers, diameter .75 in. 

Weight on drivers .185,800 lb. 

Weight on front truck .63,900 lb. 

Weight on trailing truck .115,700 lb. 

Total weight of engine .365,400 lb. 

Weight of tender, 2 /z loaded .229,000 lb. 


Driving wheel base .13 ft. 2 in. 

Total engine wheel base .39 ft. 6 in. 

Fuel . Oil 

Grate area ..80.8 sq. ft. 

Steam pressure ..-..275 lb. 

Evaporative heating surface.326 -f- 3,465 = 3,791 sq. ft. 

Superheating surface (Type E) ..1,542 sq. ft. 

Tender capacity.12,000 Imp. gal. water, 4,500 Imp. gal. oil 




Chesapeake & Ohio 4-6-4 Type Locomotive, Class L-2, Road Nos. 310-314. Tender Class 21-R). Equipped with Franklin Poppet Valves. Built by 

The Baldwin Locomotive Works. 

Description, earlier lot: Railway Mechanical Engineers, August, 1942, Railway Age, August 29, 1942 


Tractive force, engine .52,100 lb. 

Tractive force, booster . ; . 14,200 lb. 

Cylinders, diameter and stroke.25 in. x 30 in. 

Drivers, diameter .78 in. 

Weight on drivers .219,500 lb. 

Weight on front truck.94,500 lb. 

Weight on trailing truck .129,000 lb. 

Total weight of engine .443,000 lb. 

Weight of tender, 2 A loaded .317,500 lb. 


Driving wheel base .14 ft. 0 in. 

Total engine wheel base ...41 ft. 5J4 in. 

Fuel .Bit. coal 

Grate area ..90.2 sq. ft. 

Steam pressure ..255 lb. 

Evaporative heating surface.405 -f- 3,773 = 4,178 sq. ft. 

Superheating surface (Type E) .1,785 sq. ft. 

Tender capacity .21,000 gal., 30 tons 







Wabash 4-6-4 Type Locomotive, Class P-1, Road Nos. 700-706. Rebuilt by the road from 2-8-2 Type Locomotives. 

Class K5. 

Descriptions: Railway Mechanical Engineer, December 1943; Railway Age, October 23, 1943 


Tractive force . 44,244 lb. 

Cylinders, diameter and stroke .26 in. x 28 in. 

Drivers, diameter .80 in. 

Weight on drivers .196,380 lb. 

Total weight of engine .374,690 lb. 

Driving wheel base .14 ft. 0 in. 

Total engine wheel base ..'..40 ft. 7 in. 


Weight on front truck .81,710 lb. 

Weight on trailing truck .96,580 lb. 

Grate area .70.9 sq. ft. 

Steam pressure .220 lb. 

Evaporative heating surface.341 ■+• 3,884 = 4,225 sq. ft. 

Superheating surface (Type A) .1,051 sq. ft. 

Tender capacity.12,000 gal., 16 tons 
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Canadian Pacific 4-6-4 Type Locomotive, Class H-ld, Road Nos. 2850-2859—Elevation and cross sections. Built by Montreal Locomotive Works, Inc. 

Descriptions: Railway Mechanical Engineer, May 1939; Railway Age, May 6, 1939 
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STEAM LOCOMOTIVES 


St. Louis-San Francisco 4-6-4 Type Locomotive. Road Nos. 1060-1069. Rebuilt by the road from 4-6-2 Type 

Tractive force 47,800 lb.; cylinders 26 in. by 28 in.; drivers 74 in.; weight of engine 360,960 lb. 




Chicago & North Western 4-6-4 Type Streamlined Locomotive, Class E-4, Road Nos. 4001-4009. Built by the American Locomotive Company 

Description: Railway Mechanical Engineer, August, 1938; Railway Age, August 27, 1938 

Tractive force ....55.000 lb. Driving wheel base. . 14 ft 8 in 

fe!™4 rS ^S^‘ er and Str ° ke .25 m. x 29 in. Total engine wheel base. !!!!!!!!!!!! A2 fi! 4 £ 

ijnyers, diameter .. in- Fuel . 

Weight on drivers .216,000 1b. Grate area ... 90 7 sq ft 

Weight on trailing truck .109,000 lb. Evaporative heating surface.507 + 3472 — 3979 sq ft 

Total weight of engine .412,000 lb. Superheating surface (Type E). 1884 S' ft 

Weight of tender, loaded.360.000 Ih. TVnrW o-monitv oo AA; L ? ! 


Chicago, Milwaukee, St. Paul & Pacific 4-6-4 Type Locomotive, for heavy Passenger Service. Class F-7 

Locomotive Company. 

Tractive force .. •••••• ..50,300 lb. Driving wheel base. 

Cylinders, diameter and stroke.23*4 in. x 30 in. Total engine wheel base ... 

Drivers, diameter .84 in Fuel 

Weight on drivers .216,000 lb.’ Grate ’area 7.7.7.7.* 

Weight on front truck .82,500 lb. Steam Pressure. 

Wwght on trailing truck.116,500 lb. Evaporative heating surface 

°J 415.000 lb. Superheating surface (Type ] 

weight of tender, loaded.375.000 lb. Tender ranaritv. 


Road Nos. 100-105. Built by the American 
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New York Central 4-6-4 (Hudson) Type Locomotive, Class J-3a, Road Nos. 5405-5444. Built by the American Locomotive Company. 

Description: Railway Mechanical Engineer, May, 1938; Railway Age, April 2, 1938. 


Tractive force, engine .43,440 lb. 

Tractive force, booster ...12,100 lb. 

Cylinders, diameter and stroke.22 in. x 29 in. 

Drivers, diameter .79 in. 

Weight on drivers .196,000 lb. 

Weight on front truck .66,000 lb. 

Weight on trailing truck .98,000 lb. 

Total weight of engine.360,000 lb. 

Weight of tender, loaded.314,300 lb. 


Driving wheel base. 

Total engine wheel base. 

Fuel . 

Grate area . 

Boiler diameter . 

Steam pressure . 

Evaporative heating surface.... 
Superheating surface (Type E) 
Tender capacity.. 


.14 ft. 0 in. 

.40 ft. 4 in. 

.Soft coal 

.82 sq. ft. 

.80f§ in. 

.275 lb. 

360 + 3827 = 4187 sq. ft. 

.1745 sq. ft. 

.14,000 gal., 30 tons 




New York Central 4-6-4 (Hudson) Type, Streamlined Locomotive, Class J-3a, Road Nos. 5445-5454. 

Locomotive weight, 365,500 lb.—drivers, 201,800 lb.—front truck, 67,100 lb.—trailing truck, 96,600 lb. 
Tender weight 316,300 lb.—Capacity 13,600 gal. water; 28 tons coal. Other data same as above. 
Description: Railway Mechanical Engineer, May, 1938; Railway Age, April 2, 1938 



Sew York, New Haven & Hartford 4-6-4 Type Streamlined Locomotive, Class 1-5, Road Nos. 1400-1409. Built by the Baldwin Locomotive Works. 

Description: Railway Mechanical Engineer, May, 1937; Railway Age, March 27, 1937 


Tractive force . ..44,000 lb. 

Cylinders, diameter and stroke.22 in. x 30 in. 

Drivers, diameter .80 in. 

Weight on drivers ..193,000 lb. 

Weight on front truck .71,500 lb. 

Weight on trailing truck .100,800 lb. 

Total weight of engine. 365,300 lb. 

Weight of tender, loaded. 332,000 lb. 


Driving wheel base.14 ft. 0 in. 

Total engine wheel base..40 ft. 1 in. 

Fuel .Soft coal 

Grate area .77.1 sq. ft. 

Steam pressure ...285 lb. 

Evaporative heating surface.480 + 3335 = 3815 sq. ft. 

Superheating surface (Type A).1042 sq. ft. 

Tender capacity.18,000 gal., 16 tons 
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STEAM LOCOMOTIVES: 4-8-2 Type 


Tractive force .. • • 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers . 

Weight on front truck . 

Weight on trailing truck.... 

Total weight of engine...... 

Weight of tender, 2 /z loaded. 


Canadian Na.i.nal 4-8-2 iMonn.ai.) T,„. Lnn.na.H.n in, F... tan.™ S-ta. Cl.,, IMF; «..d Nn, 6060-6075. .nil, b, Hi, Mnn.^.l 

Locomotive Works, Ltd. 

.52,500 lb. Driving wheel base . ° 4 •”* 

24 in. x 30 in. Total engine wheel base . Soft coal 

.73 lb. Fuel .70 2 so ft. 

...236,960 lb. Grate area . 260 lb. 

.... 57,740 lb. Steam pressure ....* * \\ q o = -3504 sa f t 

.. . .61,000 lb. Evaporative heating surface. .386 + 3198 35S4 sq. t . 

.. .355,700 lb. Superheating surface (Type A).. ■ • ■ Imp ' ga , ig’ions 

...281,840 lb. Tender capacity... imp. gai., 


Tractive force . • 

Cylinders, diameter and stroke 

Drivers, diameter. 

Weight on drivers . 

Weight on front truck . 

Weight on trailing truck - 

Total weight of engine . .. 

Weight of tender, loaded .... 


4-8-2 (Mountain) Type Locomotive For Freight Service. Road Nos. 10-12. Built by The Baldwin Locomotive Works 

Description: Railway Age, August 12, 1944) 

.67,000 lb. Driving wheel f base.. \ in 

. 28 , in :. x .73In. 

............ • ..*%» & ■.7.7. .v.v.7.7.7.7.7.7.-;y.v..v£.\v... *,6 

. .66,457 lb. Evaporative heating surface......475 + 4036 «= 4511 sq. « 

1# > ..415,200 lb. Superheating surface (Type E). VV 000 * ral 21^0118 

loaded.'.320,600 lb. Tender capacity.; • *,.. • *23,000 gal., 

Samp desivn as Boston & Maine, Railway Mechanical Engineer, Oct. 1935; Railway Age, Aug. 17, 1935 


Lehigh fir Hudson River 
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STEAM LOCOMOTIVES: 4-8-2 Type 


Chicago, Rock Island b Pacific 4-8-2 (Mountain) Type Locomotive for Passenger Service. Class M-50a 

American Locomotive Company and modernized by railway company 

Tractive force, engine .47,832 lb. Driving wheel base. 

Cylinders, diameter and stroke.26 in. x 28 in. Total engine wheel base. 

Drivers, diameter .74 in. Fuel . 

Weight on drivers .253,500 lb. Grate area. 

Weight on front truck.65,800 lb. Steam pressure. 

Weight on trailing truck.59,200 lb. Evaporative heating surface. 

Total weight of engine .378,500 lb. Superheating surface (Type A) 

Weight of tender, loaded.343,500 lb. Tender capacity . 


Louisville b Nashville 4-8-2 (Mountain) Type Locomotive for Passenger Service. Class L-l; Road Nos. 416-421. Built by The Baldwin Locomotive 

Works. 

Tractive force ...55,860 lb. Driving wheel base.18 ft. 3 in. 

Cylinders, diameter and stroke.27 in. x 30 in. Total engine wheel base.40 ft. 0 in. 

Drivers, diameter .70 in. Fuel .Soft coal 

Weight on drivers ...226,910 lb. Grate area .70.8 sq. ft. 

Weight on front truck .57,280 lb. Steam pressure .210 lb. 

Weight on trailing truck .53,540 lb. Evaporative heating surface.415 + 3608 = 4023 sq. ft. 

Total weight of engine.337,730 lb. Superheating surface (Type A).1087”sq. ft. 

Weight of tender, loaded.196,000 lb. Tender capacity.10,000 gal., 19 tons 


St. Louis-San Francisco 4-8-2 (Mountain) Type Locomotive; Road Nos. 4400-4422. Bui 

Tractive force .68,600 lb. Driving wheel base. 

Cylinders, diameter and stroke.29 in. x 32 in. Total engine wheel base. 

Drivers, diameter .70 in. Fuel .*. 

Weight on drivers .278,950 lb Grate area. 

Weight on front truck.75,180 lb. Steam pressure . 

Weight on trailing truck .65,070 lb. Evaporative heating surface. 

Total weight of engine.419,200 lb. Superheating surface (Coffin C-S) 

Weight of tender, loaded.255,890 lb. Tender capacity . 


.18 ft. 3 in. 

.42 ft. 6 in. 

.i.Oil 

.76,2 sq. ft. 

.210 lb. 

.410 +.4712 = 5122 sq. ft. 

.1726 sq. ft. 

14,000 gal. water; 5.000 gal. oil 
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STEAM LOCOMOTIVES 




Pennsylvania Railroad 4-8-2 (Mountain) Type Locomotive, Class M-la, for Fast Freight Service. Equipped with Belpaire Boiler and large Tender 

(210-F-75) 


Tractive force . 

Cylinders, diameter and stroke 

Drivers, diameter . 

Weight on drivers . 

Weight on front truck . 

Weight on trailing truck .... 

Total weight of engine .. 

Weight of tender, loaded 


....64,550 1b. Driving wheel base . 

27 in. x 30 in. Total engine wheel base . 

.72 in. Fuel . 

..271,000 1b. Grate area . 

...59,000 1b. Steam pressure > . 

. . . 60,000 lb. Evaporative heating surface.... 
..390,000 1b. Superheating Surface (Type E) 
..378,360 1b. Tender capacity . 


NOTE 


Deck has been lowered to 6 ft. 4 in.; 
stoker added and air pump trans¬ 
ferred to the left side since drawing 

was made. 


'on of Grdies-Back 


^ront r=j3 ? 


Cylinders 

27"xZO" 


18-/0"Driving Wheel Base-- 

<- —-4 

---l/'-Oi Total Wheel Base 


Pennsylvania Railroad Class M-l Locomotive—Elevation Drawing 


Pennsylvania Railroad Class M-l Locomotive as originally built. 

Weight of locomotive, 385,000 lb.; tender capacity, 11,000 gal. water and 35,000 lb. coal 


1 

i • 

1 

1 

m 

j— 

i 

\ 


_i 

ra 











































































Norfolk b Western 4-8-4 Type Locomotive, Class J, Road Nos. 600-610. Elevation and cross-sections. Built by the N. b. W. Roanoke Shops. 

(See also opposite page) 
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Norfolk & Western 4-8-4 Type Locomotive, streamlined, for passenger service. Class ); Road Nos. 600-610. Built by the Norfolk &■ Western, 

Roanoke Shops. 

Descriptions: Railway Mechanical Engineer, June 1945; Railway Age, June 2, 1945 

(For Drawing see opposite page) 


Tractive force .80,000 lb. 

Cylinders, diameter and stroke. 27 in. x 32 in. 

Drivers, diameter .70 in. 

Weight on drivers .288,000 lb. 

Weight on front truck. 101,600 lb. 

Weight on trailing truck .104,400 lb. 

Total weight of engine.494,000 lb. 

Weight of tender, loaded.378,600 lb. 


Driving wheel base.18 ft. 9 in. 

Total engine wheel base.47 ft. zy 2 in. 

Fuel ..Soft coal 

Grate area .107.7 sq. ft. 

Steam pressure .. lb. 

Evaporative heating surface.5,271 sq. ft. 

Superheating surface (Type F) .2,177 sq. ft. 

Tender capacity .20,000 gal., 35 tons 


Chicago & North Western 4-8-4 Type Locomotive, Class H-l, Road Nos. 3001-3035. Built by The Baldwin Locomotive Works in 1929 
I Reconstructed by C. & N. W. in 1946. 

W' > Descriptions: Railway Mechanical Engineer, June 1946; Railway Age, April 27, 1946. 

Tractive force, engine .71,800 lb. Drivers, diameter . 76 in 

Tractive force, booster .12,400 lb. Steam pressure . .275 lb 

Cylinders, diameter and stroke.27 in. x 32 in. Weight of engine, original ..7 ' ‘ 498 000 b 


Delaware & Hudson 4-8-4 Type Locomotive, Class K-62, for fast freight service. Road Nos. 300-314. Built by the American Locomotive Company 

Description: Railway Mechanical Engineer, September, 1943; Railway Age, July 17, 1943. 


Tractive force ... .62,040 lb. 

Cylinders, diameter and stroke.24% in. x 32 in. 

Drivers, diameter . 75 j n 

Weight on drivers ....270,000 lb.' 

Weight on front truck.. ..92,500 lb. 

Weight on trailing truck.107*500 lb! 

Total weight of engine ..470,000 lb. 

Weight of tender, 2 A loaded.298,000 lb. 


Driving wheel base .19 ft. 9 in. 

Total engine wheel base .47 ft. 1 in. 

Fuel ..Soft coal 

Grate area .96.2 sq. ft. 

Steam pressure .285 lb. 

Evaporative heating surface.482 + 3,995 = 4,477 sq. ft! 

Superheating surface (Type A).1,473 sq. ft. 

Tender capacity .20,000 gal., 25 tons 


STEAM LOCOMOTIVES: 4-8-4 Type 
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STEAM LOCOMOTIVES: 4-8-4 Type 
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I«ilder, the American Locomotive Company 


(Above) Elevation and cross-sections. 


Left) Left-hand side of locomotive showing 

firebox and cab support. 

Left) Connection between locomotive and 

tender, right side. 


flight) Connection between locomotive and 

tender, right side. 

Inscription: Railway Mechanical Engineer, 
C r.ober. 1945: Rail wax Aae. Sent 77 iQd* 
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Southern Pacific 4-8-4 Type Streamlined Locomotive. Class GS-2, Road Nos. 4410-4415—Elevation and cross-section. Built by Lima Locomotive Works, Inc. 

Division of Lima-Hamilton Corp. 

Description, Class GS-2: Railway Mechanical Engineer, March, 1937; Railway Age, February 20, 1937 
Description, Class GS-3; Railway Mechanical Engineer, July, 1938; Railway Age, June 25, 1938 

(See opposite page) 
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Western Maryland 4-8-4 Type Locomotive for freight service. Class J-l, Road Nos. 1401-1412. Built by The Baldwin Locomotive Works 


Tractive force .70,600 lb. 

Cylinders, diameter and stroke .26 y 2 in. x 32 in. 

Drivers, diameter .69 in. 

Weight on drivers .290,000 lb. 

Weight on front truck .98,500 lb. 

Weight on trailing truck .118,000 lb. 

Total weight of engine . 506,500 lb. 

Weight of tender, 2 /z loaded .340,500 lb. 


Driving wheel base.'.19 ft. 3 in. 

Total engine wheel base.46 ft. 10 in. 

Fuel .... Soft coal 

Grate area .106.7 sq. ft. 

Steam pressure ...255 lb 

Evaporative heating surface .573 + 4,401 = 4,974 sq. ft. 

Superheating surface (Type E) .2,170 sq. ft. 

Tender capacity ..22,000 gal., 30 tons 


Southern Pacific 4-8-4 Type Locomotive for freight service. Class GS-6, Road Nos. 4460-4463. Built by Lima L 
I Division of Lima-Hamilton Corp. 

Description, Class GS-2: Railway Mechanical Engineer, March, 1937; Railway Age, February 20, 19o/ 
Description, Class GS-3: Railway Mechanical Engineer, July, 1938; Railway Age, June 25, 1938 


Tractive force, engine .64,200 lb. 

Tractive force, booster .11,300 lb. 

Cylinders, diameter and stroke .27 in. x 30 in. 

Drivers, diameter. 73^2 in. 

Weight on drivers.283,200 lb. 

Weight on front truck.72,700 lb. 

Weight on trailing truck .112,500 lb. 

Total weight of engine .468,400 lb. 

Weight of tender, 2 /z loaded .317,800 lb. 


Driving wheel base . 20 ft. 0 in. 

Total engine wheel base.45 ft. 10 in. 

Fuel..Oil 

Grate area .90.2 sq. ft. 

Boiler diameter, O. D.. .86 in. 

Steam pressure...260 lb. 

Evaporative heating surface.350 + 4,502 = 4,852 sq. ft. 

Superheating surface (Type E) .2,086 sq. ft. 

Tender capacity .23,200 gal. water, 6,080 gal. oil 


Southern Pacific 4-8-4 Type Locomotive for passenger service. Class GS-4, Road Nos. 4430-4457. Built by Lima Locomotive Works, Inc., 

Division of Lima-Hamilton Corp. * 

(For drawing of Class GS-2 see opposite page ) 

Tractive force, engine .64,760 lb. Driving wheel base .21 ft. 6 in. 

Tractive force, booster .13,000 lb. Total engine wheel base.47 ft. 8 in. 

Cylinders, diameter and stroke.25 in. x 32 in. Fuel .Oil 

Drivers, diameter . 80 in. Grate area . 90.4 sq. ft. 

Weight on drivers .275,700 lb. Steam pressure .300 lb. 

Weight on front truck .81,300 lb. hvaperative heating surface.385 + 3,585 = 4,887 sq. ft. 

Weight on trailing truck .118,000 lb. Superheating surface (Type F.) .2,086 sq. ft. 

Total weight of engine.475,000 lb. Tender capacity .23.300 sal. water. 5.880 sal. oil 

weignt oi tender, 3'3 loaaea.lb. 
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INDUSTRIAL LOCOMOTIVES: Fireless Steam 


EXHAUST 

STEAM 


WATER 


W HEAVY 
ir INSULATION 


Cut-away view showing essential features of construction of a Fireless Locomotive 


0-6-0 Type 75 Ton Steam Storage Fireless 
Locomotive. Built for Firestone Tire fir 

Rubber Co. 


0-4-0 Type 45-Ton Steam Storage Fireless Loco¬ 
motive. Built for Koppers-United Company Buta 

Diene Division 


Davenport Locomotive Works 
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INDUSTRIAL LOCOMOTIVES: Steam 
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(Left) Vulcan 0-4-0-T Saddle-Tank Steam Switcher 
for the Lehigh Navigation Coal Company. 


Gage .3 ft. 6 in. 

cylinders . iz in. x 16 in. 

Steam pressure .170 lb. 

Drivers . 33 in. 

Wheel base .5 ft. 

Heating surface, firebox .50J4 sq. ft. 

Heating surface, tubes.410 sq. ft. 

Weight .50,000 lb. 

Tractive force .10,085 lb. 

Water . 800 gal. 


Vulcan 0-6-0T Type Saddle Tank Locomo¬ 
tive for switching service. Built for Lehigh 

Navigation Coal Co. 


bage. 

Cylinders . 

Steam Pressure .. . 
Diameter of Drivers 
Tractive Force 

Wheel Base . 

Heating Surface .. 
Weight of Engine . 
Fuel . 


.3 ft 6 in. 

1 TVi in. x 24 in. 

.190 lb. 

.42 in. 

.27,000 lb. 

.10 ft. 8 in. 

.1,535 sq. ft. 

.127,000 lb. 

.Coal 




Vulcan 0-6-0T Type Saddle Tank Locomotive 
for Switching Service. Built for Lehigh Valley 

Coal Co. 


Gage . 

Cylinders. 

Steam Pressure . 

Diameter of Drivers. 

Tractive Force . 

Wheel Base . 

Heating Surface, Tubes 
Heating Surface, Firebox 
Heating Surface, Total . 

Weight . 

Fuel . 


.... 3 ft. 0 in. 
12 in. x 16 in. 

.180 lb. 

.33 in. 

....10,680 lb. 
. 7 ft. 10 in. 
.. .507 sq. ft. 
.... 48 sq. ft. 
.. .555 sq. ft. 
.... 54,000 lb. 
'0.Coal 


jige .3 ft. 3H in. 

Cylinders .15 in. x 22 in. 

Steam pressure.225 lb. 

Diameter of drivers.42 in. 

Tractive force .22,540 lb. 

Wheel base, driving.10 ft. 6 in. 

Wheel base, engine.17 ft. 6 in. 

Heating surface, firebox...98 sq. ft. 
Heating surface, tubes...466 sq. ft. 

Heating surface, flues.225 sq. ft. 

Superheating surface _170 sq. ft. 

Grate area .15.2 sq. ft. 

Weight on drivers.80,000 lb. 

Weight of engine.93,500 lb. 

Fuel .Oil 


m 



Vulcan 2-6-0 Type Locomotive built for Patino Mines and Enterprises Consolidated, Boliva. 


Vulcan Iron Works 
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Vulcan “Duplex” Steam Locomotive. Built for the Dick Construction Company, Inc. by the Vulcan Iron Works 

.4 ft. 8 y* in. Driving wheel base. 

13 in. x 16 in. Heating surface, tubes . 

.200 lb. Heating surface, firebox . 

.33 in. Heating surface, total . 

....27,860 lb. Grate area . 


Gage.... 

Cylinders (4) . 

Steam pressure . . . 
Diameter of drivers 
Tractive force ... . 


Pacific Coast Shay Locomotive—View showing application of cylinders 

to girder frame. 


Pacific Coast Shay Locomotive—Smokebox Front removed—Boiler 

mounted off-center for balance. 
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Locomotive Tenders 


Tender Trucks 


T he function of the tender is to carry the amount 

of fuel and water that may be required by the loco¬ 
motive for a run between convenient sources of supply. 

With the large size and power of the latest steam loco¬ 
motives and the marked tendency at the present time 
toward extensions in the length of locomotive runs, the 
capacities of the tenders for both freight and passenger 
service has been increased correspondingly. The latest 
tenders have a water capacity of from 20,000 gal. to 
26,000 gal., a coal capacity of from 25 tons to 46 tons 
and a weight loaded of from 300,000 lb. to 440,000 lb. 

The usual tender for a long period was of the rec¬ 
tangular type with water legs at the front on each side 
of the coal space, the back of the coal space having either 
a flat or a sloping bottom. With the elevation of the deck 
of the locomotive the use of a water bottom underneath 
the entire coal space became quite general. Switch engines 
on some roads are equipped with tenders having a 
sloping back as this design gives the engineman a better 
view when backing up. Instead of rectangular water 
tanks, modified cylinder and cylindrical or Vanderbilt 
tanks are used on many roads. 

The reduction in the number of rivets and the resultant 
decrease in annoyance due to leakage has led some 
roads to follow the practice of welding the tender sheets 
together. On the inside the water tanks are provided 
with splash or swash plates to minimize the surge of the 
water. The use of cast steel for the underframe is quite 
general as this construction lends itself to stiffness and 
thus reduces the dangers of racking, rusting and leakage. 
In many recent designs the steel casting forming the 
underframe has been modified to serve also as the water 


tank bottom, the side sheets being riveted or welded to 
the steel casting. 

The latest designs of large-capacity tenders are assem¬ 
bled on a tender bed in which the rear carrying wheels 
and axles are held by pedestals which are cast integrally 
with the bed, and a guiding truck is used at the front end. 

As the larger locomotives are now equipped with 
mechanical stokers provision must be made on the 
tenders for the hopper, conveyor and other necessary 
parts including the stoker engine in some cases. Some 
tenders are equipped with coal pushers to bring the 
coal to the fireman or stoker conveyor. 

What has been said thus far applies especially to 
tenders for coal burning locomotives. Where oil is the 
fuel used an oil tank replaces the usual coal space. Oil 
tanks may be used in conjunction with either rectangular 
or cylindrical water tanks. 

On some roads, where traffic is heavy and passenger 
schedules fast, tenders are fitted with water scoops for 
taking water from track tanks while the locomotive is 
running. 

Tender Trucks 

Tender trucks, while following certain details used in 
those employed under freight and passenger cars, usually 
differ in certain particulars required for tender service. 
Tenders of the larger sizes are carried on six- or eight- 
wheel trucks, when the weight exceeds the capacity of 
four-wheel trucks. 

Brakes, couplers, drawbars and some other details 
which are required to make up the complete tender are 
for convenience of treatment covered in separate sections. 







Rectangular tender. Capacity 22,0 



gal. of water and 30 tons of coal; weight, loaded, 378,600 lb. Size of journals 6 V 2 in. x 12 in. 
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70 ' TENDERS: Names of Parts 



Diagram of a locomotive tender with principal parts numbered. 

Names of Principal Parts of a Locomotive Tender 


126. Stoker Intermediate Conveyor 
133. Stoker Drive Shaft 
210. Tender Gangway Step 
221 . Tank Water Hose 

247. Coal Gate * 

248. Tender Bracing and Splash Plates 

249. Tender Coal Conveyor Screw to Stoker 

273. Tender Coupler 

274. Tender Uncoupling Rod 

275. Tender Truck Frame 

276. Tender Truck Pedestal 

277. Tender Journal Box 

278. Tender Journal Bearing 

279. Tender Truck Spring 


280 . Tender Truck Spring Hanger 

281 . Tender Truck Equalizer 

282 . Tender Brake Cylinder 

283 . Tender Brake Cylinder Push Rod 

284. Tender Brake Cylinder Lever 

285 . Tender Brake Lever Fulcrum 

286 . Tender Brake Hanger 

287 . Tender Brake Shoe Head 

288 . Tender Brake Shoe 

289 . Tender Hand Rail 

290 . End Ladder 

291 . Tender Filling Hole 

292 . Tender Filling Hole Cover 

293 . Tender Deck 


294 . Tender Rear Handhold 

295 . Tender Front Handhold 

296 . Tender Collar 

297 . Fuel Space 

298 . Water Tank or Cistern 

299 . Tender Frame 

300 . Tender Rear Step 

301 . Tender Slope Sheet 

302 . Tender Brake Rod 

303 . Tender Brake Pin 

304 . Tender Coupler Draft Key 

305 . Uncoupling Chain 



.... •»ww/yw; • v ' 
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Bed type tender equipped with Commonwealth tender bed and water scoop. Capacity 18,000 gal. of water and 46 tons of coal. Weight loaded 

420,000 lb. 




Eight-wheel truck tender in through freight service. Capacity, 20,500 gal. water, 30.9 tons coal, weight loaded, 411,400 lb. 

























































type locomotive. Capacity 15,500 gal. water and 43 tons coal, lightweight 158,600 lb.; weight two-thirds loaded 302,240 tb. Equipped with water scoop 

locomotive tender* have been equipped with Commonwealth beds. Developments have been made in the water scoop which permit operation at much higher speeds. 





































































































































































Commonwealth One-Piece Open-Bottom Tender Frame for Cylindrical Tank-Top View 


Commonwealth One-Piece Cast Steel Open Bottom Tender Frame mounted 
on Commonwealth Four-Wheel Swing-Motion Equalized Tender Trucks. 


Commonwealth One-Piece Water-Bottom Tender Frame for cylindrical tank-top view 


Commonwealth One-Piece Open-Bottom Tender Frame for rectangular tank—bottom view 


Commonwealth One-Piece Water-Bottom Tender Frame for rectangular tank—bottom view 


General Steel Castings Corporation 
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monwealth Six-Wheel Swing-Motion Equalized Tender Truck with Coil and sTmlemptic^spHngs, 6* 

Unit Clasp Brakes. 

General Steel Castings Corporation 
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Commonwealth Six-Wheel Equalized Tender Truck with Integral Bolster 


Commonwealth Six-Wheel Equalized Tender Truck with Integral Bolster (Top View) 

General Steel Castings Corporation 





























TENDER TRUCKS: Six-Wheel; Side Frame 
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Buckeye Cast Steel Tender Truck 
Side Frame for Four-Wheel Truck, 
Double-Truss Type, for 6 in. x 
11 in. journals and clasp brakes. 
The Buckeye Steel Castings Com¬ 
pany. 
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Buckeye Six-Wheel Tender Truck with 7 
in. x 14 in. axles and 36 in. wheels, 
showing Unit Bolster with built-in damp¬ 
ening device at bolster column. 

The Buckeye Steel Castings 

Company 




















































































TENDER TRUCKS: Six-Wheel 


Buckeye Six-Wheel Ten¬ 
der Truck with side- 
mounted brake cylinders 


Buckeye Six-wheel Ten¬ 
der Truck with center- 
mounted brake cylinders 


Buckeye Six-Wheel Tender Truck with side 
mounted brake cylinders. Top view 


The Buckeye Steel Castings Company 
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COUPLERS AND DRAFT GEARS: Draft Gears 
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A.A.R. Standard E Coupler and Rubber Cushioned Draft Gear with tandem yoke applied to a locomotive. 
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Section A-A 


A.A.R. Type H Tightlock Coupler and Rubber Cushioned Draft Gear Type M-30 applied to a locomotive 


National Malleable and Steel Castings Company 

































































Westinghouse Air Brake Company 





















































































Westinghouse Foundation Driver Brake Gear for 4-8-4 Type Steam Locomotive 

Westinghouse Air Brake Company 














































































BOILERS: Names of Parts 


81 





c A 
O 

E 


o 


«o 


£ * 
8 * 


V $) 

V I 
S $ 


w> ■$ 
c *» 

ill 

_ S 

fll 

— t? 

9 ts 


.1 s 

4* ^ 

O ^ 

i ■& 

*« 
£ 


o 


*3 

u 


o 

U 


K 

Q 

I 
• ^ 

•O 

*> 

*o 


• • 


E £ 
2 ^ 
W5 
n 

• a 

Q 


* I // 

-^- 



"•Hi 


CD 


O 

PQ 

<D 

> 


O 

6 

o 

o 

O 

|J 


-C^. ti 

o o 


tie 

a 

e 


^ U U O 


* 

C5 


11 

^ v» 

V £ 
Q 

Q ft 


t« 

8 


<v> 

rs 

£ 
■*. a 

o O 

^~iu- 

tl.a s 

£ 

<0 Co ^ ' 


e 

e 


ft 

* 

o 


V* 

0» 

5jl 


B 

ft 




5 

<o 

ft 

o 


<o 


Cj 


^ 

S S 5 5 f * I 

O O Cl o v ^ ° 


e 

3 £ ‘E p 
S o ? *- 


•fc 

ft ^ 

* S 


I 


I 


vs 


*> 

cq 


Q ^ S 


^ ^ ^ v -> *S *iS k ^ ^ 

•S 


v Co 
s 


£? 
*i 1 

o r ° 

Qq G 


V. 8 V 

o Co a 



£ 

a 

o 


^ $» g 

I-S^J j? 

►8 r a .3! ^ 
ft ft ft ft 


a 

o 

G 


*» 

*» 

a 

G 


fc 


%» 

a ^ 
o C 


HNfO(5?^u)(ONOOaOH n co *j- »n vo 

NNN(\J(VJNNNNmMW « « fo CO CO 


~a 

s 

Q> 

u 

Co G 


^ £ G r8 

5l ^ 

13 11 

ft * 


N CO O' 
co co co 


* 

a 


w 

u 

cd 

A 


CO 

<u 

S 

rt 

z 


’I 

I - 

^ ft 

k 

o 

§ u 


o 


<o 

v. 


o 
c 

ft 

c> 
►c. 


b4 

s 

v> 

5 

Ol 


|-a 



nT 5 v. •«: * %> 


fti 

v. 

o 


cu 


H 


CU 






•ia *ti *«i 
u u 

O ® Q Q **9 
CQ CQ oq Cq 


•9 

8 

s 

O 


ti.Co 


43to 
a 


Cj 

O 

ft 

tj ^ H<, 

to 5» c« 
Q Jj <i) 

cq to co 

e •§ -5 

^ E^ft 


CW 


« 

CO 


O 


►** 8 S 

u o o 
O > V. 

ft ft ft 


•2 

*ts 

Q 

ft 


Co ^ 

\ 

• ~ 

•a 

a ^ 

U& 

I 


%» 

ft 


cxo 

8 
•*» 

8 

O 

a. 


v. H 

Q O 


Co co 


^ 8 
•= e 

Co G 


8 

o 


U Co 


^ o 
1^ 


K 

o 

te 

8 

e 


o 

ft w 
o 

Br® 

O CO 

ft 


*« 

8 

.8 

K 


O 


»-H M co 


IT) \0 


00 


CT> 


O T-H C4 CO -t VO to N 00 OJ 


<M 


















BOILERS: Names of Parts 


c 

o 

o 


o 

PQ 


o 

S 

o 

o 

o 

f-3 


u 

OJ 

Oh 


xn 

<u 

e 

cd 

z 


CO 

►Cl 

gil 

sit 

8 X 

■Cv, o § 

•■S.^ -5^ 


<*> 

Co 

.4 

Co 


v. 

n 

►O 


q e> ^ 


§ ^ h 

IJ •§ 

S5.g 


Co 

i 

s 

*s ©> 

§ § 

*0 58 

J" 


5 

o 

« 


| 

£> 


t: 

£ 


§.s ■* 


►o 




S ^ 
. o 

5?-* 8 


c> 

o 

q 


n 

<o 

Q 

V. 

CQ 


u 

8 


J 


*8 


L t 6 § 5 K K *> 

j? 

*e*Co S 

Co ^ ^ Co cq CQ cq 


ft$ 2 

- s ,8 * «> 

•! ^ c ^ „ 

^ a §|t H 

!$<? 

*§ -2 -Si -2 % ^ ^ 

s* a o c 5 ? *£ 

Co ^ ^ ^ ^ Cocq 


UJ « N 
VO VO VO 


00 OV 
vo vo 


CM 


CO 


VO 


O ts 00 OVOhCNJCO 
^t^NtsoOOOOOX 


ft> 

s 

*4 

§ tvo 7l 

8 -8 S 


50 ^ 

§ § 3 £ § 

►CS ►Cj c 5 *8 -O 

n n n jr n 

►ft* "ft: -ft* s~ 

O O O Q o 

Co Co Co Co Co 


* S o 
^ § t* 

O o 


CVJ CO ,, t 


lO VO 
■<*■ -sf 


tvo 

.* < 

8 ^ 

O 8 

i a 

o o 

-o 

txo 
^ R 

11^ 
Co Co 


00 

Nt- 


Q 

ftj 

Co 


•o 

a 

bn 


o c> 

„ 88 


fti n *> 

S-H*. 

• 2 ' ►fte ►ftiKj 

<1 ^ V) Vl 

2 ;5 r 5 ^ o 

O Co Co Co 


Ol O rH N CO rr 

Tt- vo vo vo vo vo 


•S ^ 

1^ 

* »S* ^ 

t 4 *T 3 

S § 

^ *5 


V. 2 *5 
§ ^ ^ 


8 


.8 

^ O O 

2 *§ *§ 
^ ^ ^ 
o -2 -2 
q b, u. 


«0 
"o 

q ' s £ 

o 

*§ “S ^ 

t2 ^^ 8t 

•i *8 ^ ^ 

2 2 •£ j? .s 

^ ^ Cq S u 




^ l 


Cj 


s 

°?5 

•fi? -8 

2 8 
cjq 


lo , v 2 f^ coa, o’^cNi« r 5 ’^- 

lO'OiOioiOvo'OvolOVO 


<^1 

® 


WA 

p5 

Cv*ih 


iV 


00 


00 

<0 


OO^o 

o o b! 


o o 


bl 

b° 


I CSJ 


r^ 


-?/ 

ur 


cn 'IN 


° o b o ° 

o o g ° 

° ° !°o ° 


-I-7/^- 


-H 


o o 


o o 


P 0 


&l 


o o o o 


CpQIUUJJUCpCJUUUUUU! ri! " ' ’ ”lb° 

•D6oc5oopoooooocp io j o o 0 o$> 
ospqpo&ooooooo rfi 0 0 0 0 £° 
o^odpcspooooooo/// iC° 
ooToobo?ooooooo (sff ° ° ° o o^ 

, O0OQPOpOOOOOO/°y O O O O olo° 

1 qpppoi)Oooooo'of/\ 0 _ 0 0 y o 
> oWoqpo°ooo^ o o o o o old 

L O^WDOdOOOOO^f O O O O O 0(0° 

V0db O&SOOO J o 0 o o o O ota 


I o o o o|po ° 
' o o o ol!« 0 Io 


oTv 




o o o o o 'VO o 

11° 

o o o o o.b o 

I L> — 


oc 

o> 


o o o o o ©iro 

1A 


s. 


o o o o o o o 


!!°o 


to 


4 


IO 

CM 


u 


! - 4!---^--3ai-‘ 


r 

■ I 

1 

I 


1 


> 5! j 

•> *J -, 5p 


<d 




-ICV2 


; i ii 

i [ |i 

I *ol 

I I I 


■-—.-1_^_ 




*1 

$ 

I 


I 

1 

I 


Lffi* 


•^SlJo 


?J|te 


- ^ I 

iCO ^ 


1 o 55 ' 

\'WV |*o v i ! - ^ 

im i ( i 

WV^ **1 I ^.JL-; 

' 7—1" 7 - f~ 

3|S% fi§ 

-4- -^ --H -f- J-- 


«« 


I t>. 


^S? 

(Oco v 


3JPS 


JL_ 



Bl O 

--: 

>r l 

12 

Tkx^i^ 

LZO_> 

1 .. 

-M** 


L_ 


$ 

-4 


i 

J 

ft 


i ^ 

i ^ 

* ? 

H 

ii 

! <31 


— 00 

ft 


^ I 

> 

I 

\ 

I 

- 1 - 


§ j ^ISo 

£S| 8 N 

. I ^ 

^ s ij_ 

^1 c^- [C 

. -1 «J ^ 
__ 


B* 

v 


J 




L® S '4, ? 

r^.? i 


I >fcCT 
I ^ 


% 

?o7 


| /// 

T-ka^-h-t-* 




27 > 

<! ^ 

■SW^Jcy I 

A 


&b l i I 

i | \i 
— * ^ 

! 


* i 



> 

T 

R 


^£2^ 'r ^-r-,L -!- - 4 - 4 .^- -F= J, 


«aj8 

«o 

^ .0, 


• • • © • 


S) 

i 

i 

i 

i *>■* 
l*A 


.... . 1 . 

«• • r • v 


• • • 
• • • 
• • • 


n • • * ♦ • 


41 1 CM P 

lc Vf kn£ 

% i 

§ \| 

^oifi y 
LOisStl 


><• 

V. jo 

5.V0 Co 
^i<p 

\jaLa7 




• • • • «o i/v »A« • • • I *7^-1 

• • • • ?-•!• •!*.• • --P 

• *••.•• *1* *1 %•••(•/• I 

..../.. »j«vi •<.••!•/. I 




:::FV "'ij:! 

r.U w ° ,J 


151 ^ 
■NcvjN? 

^ 55 


*^V2 

ft 


•lev 


V 


; co: 


.75 ^ (o/:, 

•/ s ^ CM • 

v f> |*.vv:::/ 

}% * * «•; 
.a s« ^:! 


*>: 


L® 


iffao r 


• ••»•• 


C /1 

E 42 

TO V- 

Z a 


10 

s ^ 

w S 

c <3 

O R 

aJ v 

**- o 

<u s-> 

C 

:> ^ 
O -g 

. 

^ s 
o ^ 

CQ R 

ftJ $ 
>• ca 

x -a 
o h* 

E s 

s s 

O J! 

S-, 
<b 0 

a. 

H K 

g ^ 

Ss Q 

0/3 

TO «0 

■g •§ 

•o ^ 

S s 

X ^ 

LU 


«u o 

u. ^ 
o 


;/ 

• • • • / 


¥ > 


i 

1 

u 


k 

V. ^ 

11 
s =8 Q 

*o 



;t 


h •! 
|>| 
lAi 


•* j 

°iis§ 

r ^ 


I 

tfs 

^ >1 

* 






















90HH 


4 Boiler \\ 


4 Boiler 


Diagram and data of the domeless boiler for New York Central 
4-8-4 Type Locomotive, Class S-la, Road Nos. 6,000- 6,025. 

Description: Railway Mechanical Engineer, October, 1945; 

Railway Age, September 22, 1945. 


Length over tube sheets, ft.-in... 

Net gas area through tubes and flues, sq. tt. 

Superheater, type . 

F uel ... 

Grate area, sq. ft. 

Grates . 

Stoker, type . 

Feedwater heater, type . 

Heating surfaces, sq. ft. 

Firebox and comb, chamber . 

Arch tubes . 

Firebox, total . 

Tubes and flues . 

Evaporative, total . 

Superheating . 

Comb. evap ; and superheat. 

Boiler proportions: 

Firebox heat. surf, per cent comb. heat, surf 
Tube-flue heat. surf, per cent comb. heat, surf 
Superheat, surf, per cent comb. heat. surf. .... 

Firebox heat. surf. ■+- grate area . 

Tube-flue heat. surf. -4- grate area. 

Superheat, surf. -4- grate area . 

Comb. heat. surf. -4- grate area. 

Gas area -4- grate area . 

Evap. heat. surf. -4- grate area . 

Tractive force -4- grate area ... 

Weight of engine -4- comb. heat, surf. 

Tractive force -4- comb. heat. surf. • •••■ . 

Tractive force X diam. drivers -4- comb. heat, si 


Steam pressure, lb. 

Diameters, in.: 

First ring, inside, in. 

First ring, outside, in. . 

Second ring, outside, in. . 

Third ring, inside, in. 

Third ring, outside, in. 

Sheet thicknesses, in.: 

Smokebox . 

First ring . 

Second ring . 

Third ring . 

Back head . 

Side sheets . 

Roof sheet . 

Furnace door sheet . 

Furnace side sheets . 

Furnace crown sheet . 

Combustion chamber . 

Front tube sheet . 

Back tube sheet . 

Firebox, water spaces: 

Firebox length, in. 

Firebox width, in. . . # .. 

Water space, front, in. 

Water space, back, in. 

Water space, sides, in. . % . 

Combustion chamber length, in. .. 
Arch tubes, number and diameter 

Tabes, number and diameter. 

Flues, number and diameter . 


Bit. coal 
100 

Firebar 
Standard HT 
Worthington, 7SA 


151 Vie 
96% 


Boiler with Belpaire Firebox for Pennsylvania 4-4-4-4 Duplex Type Locomotive Class T-l 
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BOILERS: Smokeboxes; Fronts; Details 
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Smokebox Front and Door for Bessemer *& Lake Erie 2-10-4 Type Locomotives. 
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BOILERS: Smokeboxes; Smoke Deflectors 
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Smokebox and Type A Superheater Arrangement for 2-6-6-2 Type, Class N-3s. Single-Expansion, Oil-Burning Locomotives Nos. 50-66. 

Chicago, Milwaukee, St. Paul Cr Pacific. 

Make B (Length of Front End) 
same as for Coal Burning +o 
Permit Changing over to 
Coal Fuel if Desired. 
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movement of Piston 


Smoke Deflector for 2-10-2 and 4-10-2 Type Locomotives, used to keep smoke and steam out of cab in tunnels. 

Southern Pacific Lines. 
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BOILERS: Smoke Deflectors 
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Smoke Deflector, Boston b Maine 4-8-2 Type Locomotives. 
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ENGINE: Crossheads 
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Burlington & Quincy 4-8-4 Type, Class 0-5a Locomotive 
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ENGINE: Main and Side Rods 
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ENGINE: Main and Side Rods 





Main and Side Rods of Chesapeake Cr Ohio 4-6-4 Type Locomotives, Class L-2. The Baldwin Locomotive Works. 


2 . x \ Groove 
in outer bushing, 


r 

ih- 

! i 


—14 3 *"_ 


-1^4— 

_I2 H" UX 

I2V0.0. 


->j $ Rows of %oil holes, 10 holes in each row 
| alternately spaced holes c't's'k. If deep 


-1 

I 


outside inner bushing 
H u b Li ne '£* ft groove in bushi ng 


5 Rows of '4 oil holes, 6 holes in each row alternately 
spaced holes c't’s'k '4 deep outside inner bushing 

l* x £ Groove . / 

in outer bushing J M o.dH / 

Hub Line' * 



-,csl 


IOI00 


T 

Borei 

Rod 


Taperfrom 4 . 


I pipe tap, Whitworth thds. 
foralemite fitting. 


pipe tap,\Qfhitworth thds. 
Xforalemite fitting 


B 





BBS 


' L 

1 111 




fcY. W* fi t 

\0 <c bv K f 7 



| r///A 

iYAYSj'/j\ 


A 




Section 
, "A-A" 



l"pipe tap, Whitworth thds. 
foralemite fittina \ 







Wl 


•nil 






I Detail of Holes 
I I( L and Grooves in 


i 




4* | holes in outer bushing I s 
4 grooves inside outer bushing 


a/ 


4-^ holes 


i$4 


* 




f§' 


£! Outer Bushing 


HMCO 


I_ 


Inner bushing brass 
Outer bushing pressedin 


4-g, holesin outer bushing 
4 grooves inside outer bushing 
Outer bushing pressed in 


Inner bushing brass 


I" | II 
Z v 4 


lO'i 


Z* 4 
Groove in 

outer bus hi r 
. i"\ 


1 V 4 , , „ 

r n 5 Rows of ' A oi I holes, G holes in each row 

i, 8*4 I.D. ' alternately spaced holes c'fs’k.Vdeep 

riVoiTli/ outside inner bushing 


I" I" 

groove in 


W«Oi 


Hub Line 



bushing 


ioV‘ 


L, _ j 

yi | n ^--^-I W • 

5 Rows of 4 . oil holes, G holes in each row alternately 

Groove in k—j spaced holes c't's'k. 4 deep outside inner bushing 

outer bushing \ 84 O.D. | / 

_/ 


Hub Line 


. 15 " 

re 


elk'll 



77 Centers 


j Taper from £ 

Taper ^"in 5* 


■77 Centers 


pe tap, Whitworth thds. 
foralemite fitting 


-H 

fr- 




l 2" 

i®x< 



133 

(\\\ \v\\\r 


Whitworth thds. 
sralemite fitting 


fpipe tap, Whitworth thds. 
J for alemite fitting 


Section 

i’B-B" 




| ry ~~^f<^^^^ .lnnerj>ushing 

4“|*holes in outer bushing 
^grooves inside outer bushing 
Outer bushing pressedin 


iW 




4"4 Holes 


/] \WM 


A 


4-1"holes in ou+erbushmg K M^ /lnner busMng bra “ 
4 grooves inside outer bushing 0u ^ r bushing pressedin 


Ui 4 4 4 i 

|X| 


!■ 

Z I 


IXI 


,4 


Side Rods for Chicago, Burlington & Quincy 4-8-4 Type, Class 0-5a Locomotive. The Baldwin Locomotive Works. 
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ENGINE: Stephenson & Walschaerts Valve Gears 



Stephenson Valve Gear with link block connected direct to rocker arm. 
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Stephenson Valve Gear with transmission bar connecting link block to rocker arm. 
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Names of Parts of Walschaert Gear 


Reverse Shaft Arm 
Reverse Link 
Eccentric Rod 
Eccentric Crank 



Elevation showing general arrangement of a Walschaerts Valve Gear for a 4-6-2 (Pacific) Type Locomotive. 
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ENGINE: Southern Valve Gear 
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I 

General arrangement of the Southern Valve Gear for a 2-8-0 (Consolidation) Type Locomotive. 


Names of Parts of Southern Valve Gear 

1 Link 6 Eccentric Rod 11 Reverse Shaft Arm 

2 Link Block 7 Transmission Yoke 12 Reverse Shaft 

3 Bell Crank 8 Radius Hanger 13 Reverse Shaft Bearing 

4 Guide Yoke 9 Valve Rod 14 Link Support 

5 Eccentric Crank 10 Auxiliary Reach Rod 15 Link Support Corner Bracket 





Southern Valve Gear for Inside Admission Southern Valve Gear for Outside Admission. 
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ENGINE: Walschaerts Valve Gear 
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ENGINE: Walschaerts Valve Gear 
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FOUNDATION AND RUNNING GEAR: Locomotive Beds 


Commonwealth Locomotive Bed for New York Central 4-8-2 type locomotives. 


Commonwealth Locomotive Bed for Canadian National 4-8-4 type locomotives. 



Commonwealth 


monwealth Locomotive Bed with integral rear cylinder heads for Rear Unit of Norfolk & Western 2-8-S-2 Type Articulated Locomoth 

General Steel Castings Corporation 



































FOUNDATION AND RUNNING GEAR: Frames 




\?_ °J 


U 


54. 


1 




O o * ® o o 


V m-i 


w 

U- 


47 


• i « ^ 


l.l IM I 




3 , 


ijjMI 

Mi 11 


o Oj 


u ! j! |°i! ° 

liil! i L 




kj" 



Cast Steel Frame for 4-6-2 (Pacific) Type Locomotive. 






























FOUNDATION AND RUNNING GEAR: Driving Wheels; Crank Pins; Driving Boxes 
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A. A. R. Recommended Driving Wheel Centers of two designs. Adopted 1928. 

{Manual, Page F- 3 ) 


HfCL CSA/rP/f 


JITTER 

\fiYZT1N& 



» mw aw —i - « 

“"I 

- V 

l 

J 

--- 



L L 1 


_ 







mach/a/po ro st//r 


TAPfSAOSO HCPf COLL AA 

a 1 /vo /zc/rs. 


c 

a£)X 


5"roSf 




z ' 

/" 

627074 . 

si’ 

r 

7±<?.Sf 

j' 

Z" 

<7>o?S 

3f 

z ' 

t<Trofo$ 

r 

Z M 

/o$ro// 

4f 

2 " 


™**'sr * L = r/a*# ftftps- pwcoza 


•rccr/ow /vjooulo j- 


vW stssl chh/z/c P’/a/f 


sYCT SXCSSZ? /£ COO 2 &P 


JSCT/O/V A7000£.lSS={ / y* SOL /O F>/ASS - £><?f s 3 

[PcB Hollo 0o/?£& p/a/S = .0 <?<Zfc -£V 

c 

gsa^/a/g 

wsrv/v thaust = r 

S * s 1/WW//V pos BSAA/HG 

&SHOL/LO A/or OS ZSSS THAW &- 

thous r ^ ^ 


* a 


BSA/f/HG /°>?ESSC/A£ O/Y 
S/OS BOO BSAj9/A/S 


SSAP/WG PACSSUPCS SHOL/LO A/or SXCSSO 44,00 LOS pen so. /A/. 

r hp usr o/v s/os poo osao/a/g sqc/azs coa-ts/wpo shoos r 

OP ALL COUPLSO COAA/P P/A/S OSA/SO S//A/Z HtA/A/VSSS PLATS 2) 

HOLLOW 800/ A/G OP P/PS /S OPS/OPAL - HOLSS S" & P" 7~0 - ' 

ACCOOO/A/G TO SHS AGO vs TA8LS /P OSSO 

A. A. R. Recommended Main Crank Pins. Adopted 1928. 

( Manual, Page F -5 Plate 1 ) 
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A. A. R. Recommended Driving Boxes. Adopted 1928 

( Manual , Page F- 10 S Plate 4 ) 
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Driving Wheel Axles 

For illustrations of A. A. R. Recommended Driving Axles 
page 102. 



Crank Pins 

For text relative to A. A. R. Recommended Crank Pins see 
facing page. 


A. A. R. Recommended Crank Pins other than Main 

Adopted 1928. 

{Manual, Page F -5 Plate 2 ) 
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FOUNDATION AND RUNNING GEAR: Driving Wheels and Axles 
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A. A. R. Recommended Driving Axles. Adopted 1927. 

{See Manual , Pape F-99) 

Note.—For Recommended Driving Wheel Centers see Page 101 
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A. A. R. Recommended Engine Truck Axles. Adopted 1927. 

( Manual, Page F-100) 
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A. A. R. Recommended Sizes of Engine Truck Axles. Adopted 1927. 

( Manual, Page F-101) 
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Non Booster ax/e a tote Rough turned between wheef fita. 

R. Recommended Sizes of Axles for Two-Wheel Trailing Trucks 

Adopted 1927. 

( Manual, Page 102) 

For 7 in. by 13 in. and 7 V* in. by 14 in. Axles see 1944 
Proceedings. 
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Two-Wheel Engine Truck Axle. 
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Two-Wheel Trailing Truck Axle. 


Nate: 


Recommended Trailer Wheel with Cast Steel Centers 

Adopted 1928. 

( Manual, Page F-3 and Plate 6) 

For Recommended Pressures for Mounting Axles See 
v Manual, Page F-129 
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A. A R. Recommended Engine Truck Boxes. Adopted 1928. 

Names of Parts of Trucks 

1 Wheel Seat 

2 Journal or Bearing 

3 Center 
10 Collar 
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TRUCKS: Engine and Trailing 



General Drawing of Two-Wheel Leading Truck. 


Details of Two-Wheel Leading Engine Truck for 2-8-2 (Mikado) Type Locomotive. 


Names of Parts of Truck? 


i 

Truck Wheel 

8 

Center Bolt 

18 

Driver Spring Hanger 

2 

Truck Axle 

9 

Driver and Truck Equalizer 

19 

Equalizer Safety Strap 

3 

Journal Box 

10 

Radius Bar 

20 

Siving Bolster 

3A Journal Box Bolt 

11 

Radius Bar Brace 

21 

Siving Link 

3B Journal Box Bolt Tie Bar 

12 

Radius Bar Fulcrum 

23 

Pedestal 

3D 

Journal Box Spring 

13 

Radius Bar Crosstie 

24 

Pedestal Tie Bar 

4 

Truck Frame or Swing Link Frame 

14 

Transverse Equalizer 

24A 

Pedestal Cross Brace 

5 

Center Pin 

15 

Truck Spring 

25 

Swing Link Pin 

6 

Center Pin Cap 

16 

Truck Spring FI anger 

26 

Journal Box Yoke 

7 

Center Pin Guide 

17 

Engine Frame 





C rmmnnwpalfh Fmir-Wbfipl Hplta Typo Trailrr Trurk arranger! for rlasp brakes. General Steel Casting's Corporation. 



















Steel Delta Type Four-Wheel Trailer Truck Frame as furnished 
for National Railway of Brazil 4-8-4 Type Locomotives. 


Commonwealth Delta «Type Four-Wheel Trailer Truck Frames as fur¬ 
nished for New Zealand Government Railways 4-8-4 Type Locomotives, 

3 ft. 6 in. gage. 


General Steel Castings Corporation 


Commonwealth Two-Wheel Trailer Truck Frames as furnished 
for Belgian State Railways 4-6-2 Type Locomotives. 


Commonwealth Six-Wheel Engine Truck Frame for Pennsylvania 

Railroad 6-4-4-6 Type, Class S-l, Locomotive. 


Cast Steel Six-Wheel Delta 
Type Trailing Truck with one- 
piece cast steel frame as fur¬ 
nished for Pennsylvania Rail¬ 
road 6-4-4-6 Type, Class S-l 

Locomotive. 


TRUCKS: Engine and Trailing; Truck Frames 


Fxr-Wheel Engine Truck with Coil 
md Semi-Elliptic Springs and Roller 
Catering Device as furnished for S.L. 
& S. W. 4-8-4 Type Locomotives. 
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TRUCKS: Engine and Trailing 
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Commonwealth Two-Wheel Delta Type Locomotive Trailing Truck 

showing locomotive Booster in position. 
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Commonwealth Four-Wheel Delta Type Trailing Truck 
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"" Half Section at Center Half Side Elevation 

Commonwealth Four-Wheel Leading Engine Truck with Constant-Resistance Rocker Centering Device 

Ociicial Ol«cl Caatlnca Corporation 




































































FOUNDATION AND RUNNING GEAR: Pilots; Footboards 
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Apex Safety Footboards on the rear of a tender 


Apex Safety Footboards on the front of a switch engine 


Apex Railway Products Co 


Commonwealth Pilot for Diesel- 
Electric locomotives — Retractable 

Coupler. 


Commonwealth Cast Steel, One-Piece Deflecting Pilot with Draft Gear and Drop Type Tightlock Coupler 
for Diesel-Electric locomotives. (Left) Coupler and Steam Connection in operating position. 

(Right) Non-operating position. 

General Steel Castings Corporation 


-,2 r 5^|Ji j*- 


CouplerChainPin 


Step welded 
to Pilot 


Coupling Pm 
Lifter Bracket 


Section Through 
Bracket 


Section A-A 


Cast Steel 
Pilot 


FlagFixture 


Coupling Pin Lifter Bracket 


Coupler Pin 
Lifter 


Coupler 

Chain 


— Type E 
Coupler 


\Draw 
Casting ^ 


Cast Steel Pilot and Pilot Beam made by General Steel Castings Corporation for R. F. & P. 4-8-4 Type Locomotive 

Note: Some changes have been made in last lot of Pilots. 
















































FOUNDATION AND RUNNING GEAR: Spring Rigging 
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Spring rigging arrangement-Sword Type hangers. Toledo, Peoria 6r Western 4-8-4 Type locomotive. 
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Soring rigging arrangement-Loop Type hangers. Union Pacific 4-8-4 Type locomotive. 
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CABS; FITTINGS; BOILER MOUNTINGS: Cab Fittings 
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2^'Union Elbow- 


2'i Pipe 


*-3 Pipe 
<— Bushing 

-Z^'Steam Heat Globe Valve 
<-2" Pipe j 


Cab Brace 

St. Heat Ext.Handle Guide welded to Cab Brace 


Exhaust Injector 
SteamValve\ 


3”Pipe 

[l~iLBushing 

Jpfei* 

l'^PipeTap\ 


Blower I'^GIobeYalve-^ 
Lubr. Steam ^ Globe Valve- 
l ,/ 2 M.and F.Union- 

(Hydro.LubdStokerOil Conn.- 
Stoker Booster T'GlobeValve- 
Stoker Jets l"6lobe Valve- 
Stoker Operating l/ 2 Globe Valve 


^ Globe Valve ^ 
Lubricator Drain 




Steam Gaqe Cocks 


E xh. I nj. Heater V Globe Valve' 
Squirt Hose V Globe Valve' 
Stoker Jet Manifold and Valves' 
V St Pi pe to Safety Squ i rt- 
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—Brake Cyl.Gage Indic.Brkt 
^'GlobeValve Reverse Gear 
—'^'Elbowfor Rev.GearOil Cup 
>2 Globe Valve Rail Washer 

*Prime" Quick Opening 
-Cyl.Cock Valve 

GlobeValve Cyl. Cock 
'Feed Valve 
— 3/ S Air Supply Pipe 
-CabCleaner ^'GlobeValve 
—Hose Fitting 
'^I.D-Hose, 3 ft. long 
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Arrangement of cab and fittings of Union Pacific 

4-8-4 Type Locomotive. 
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BOILERS; FUEL SUPPLY: Oil Burning Equipment 




1 

2 

3 

4 

5 

6 

7 

8 
9 


BLOWER VALVE 
ATOMIZER VALVE 
BLOW-BACK VALVE 
TANK HEATER VALVE 
FIRING VALVE HANDLE 
FIRING VALVE 
HEATER EXHAUST VALVE 


OIL TANK WATER DRAIN VALVE 
MAIN CUT-OUT COCK 

10 SAFETY OIL VALVE 

11 3-WAY HEATER VALVE 


BLOWER UNE 


BURNER ADJUSTING 
BRACKET 




ATOMIZER PIPE 
iRAFT PAN BRICK LINING 
IRNER 

TUBES 
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SHIELD 




ATOMIZER PIPE , 

OIL PIPE 




PIPE CARRIER 
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RIGHI_Ot 


VENTILATOR 


[SAFETY Ollif- 7 
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EMERGENT - 1 -■- 
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^:way HEATER 
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[INDIRECT ,HEATER 

jTEAM LINE 

IIL MEASURING 


'MANHOLE 

STRAINER 

DASH PLATE 
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* OIL HEATER_! 
jDRUM TYPE 


HEATER 

COVER 
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1ST PIPES LEADING TO 
FEED WATER HEATER RETURN PIPE 
MERG^NCY^SET ^CREW 


/ 






VIA 
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V/s 




mil IIM 


JONNECTS TO EXHAUST STEAM PORT IN HEATEft 
HEADER a EXHAUST TO ATMOSPHERE 

!L TANK WATER DRAIN PIPE 
CUT-OUT COCK ROD 


hopper Damper 

OPERATING HANDLE 


FLEXIBLE JOINT! 
(OIL) (STEAM) 


Ceneral Arrangement of Oil Burning Equipment. Atchison, Topeka b Santa Fe 



Burner 


Hopper 

''Door 


35 Lb. Copp 
Ferrule 


Beaded 




■Flue 

Jheet 


Door 
Jhee\ 

3SLb.Coppe£. 
Ferrule 


Back 

'Head 


-Throat 
Jheet 

Arch Tube Setting 
in Flue Sheet 



Beaded 
Arch Tube Setting 
in Door Sheet 


qp 



Brick Lining for Draft Pans. Atchison, Topeka b Santa Fe 

Vertical Draft System 
Note: Arch Tubes are not now used. 


Combined Oil Tank Valve and Heater Head. Atchison, 

Topeka b Santa Fe. 

Note: Vent Pipe has been added and spring moved to top. 































BOILERS: FUEL SUPPLY: Stokers 


Locomotive equipped with Standard MB Stoker illustrating method of moving coal from Locomotive Tender to the point of distri 

bution inside the firebox. 


Locomotive equipped with Standard BK Stoker illustrating method of moving coal from Locomotive Tender to the point of distri 

bution in the lower part of the firedoor opening. 


Locomotive equipped with Standard HT Stoker illustrating method of moving coal from Locomotive Tender to the point of distri 

bution in the lower part of the firedoor opening. 

The Standard Stoker Company, Inc. 
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Diesel-Electric Locomotives 


The Diesel-Electric Locomotive has become the dom¬ 
inant type of motive power in a relatively short span 
of years and today there are over 11,000 locomotive 
units of this type in service. Diesel-Electric locomotives 
have undergone many changes since the first ones were 
put into service in 1925. These first units were 300-hp. 
Diesel-Electric switchers with two engines in a box car 
type cab. 

As the horsepower to weight ratios increased the body 
and cab designs were also improved and by 1930 the 
engineman’s cab had been established at one end of the 
locomotive instead of one at each end and the engine 
room hood had been narrowed for better visibility. One 
engine was required for 600 hp. and traction motor rat¬ 
ings had improved. 

The next step was to drop the engines down into the 
frame rather than having them perched on top. This en¬ 
abled the engine room hood to be dropped to give all- 
around visibility for the operator. Engine ratings were 
improved by redesign, supercharging, blowers, improved 
fuel handling methods, better rings and many other re¬ 
finements until 1,000-hp. switchers were commonplace 
with a weight of only 115 to 125 tons. 

The multiple-unit control system was tried and proved 
successful in Diesel-electric operation. By 1940 the first 
of the modern multiple-unit road freight locomotives ap¬ 
peared with immediate acceptancy by the railroads, par¬ 
ticularly the ones who had found the single-unit stream¬ 
liners a satisfactory passenger road locomotive. This mul¬ 
tiple-unit road freight locomotive was followed shortly 
by a multiple-unit combination freight and passenger lo¬ 
comotive—the improvements in traction motor ratings 
permitting a gear ratio suitable for both classes of serv¬ 
ice in one locomotive. 

In addition to developments in the outside appearance 
of the locomotive the Diesel engines were improved in 
general design, horsepower, stamina, and construction 
details. By development and improvement in the wind¬ 
ings and insulation and by increasing the rotative speed 
the traction generators were able to develop from 1,250 
to 2,000 hp. in machinery little larger than the older gen¬ 
erators which produced only 600 hp. 

In 1941 the combination road-switcher made its ap¬ 
pearance on several railroads and quickly demonstrated 
its usefulness in local freight and once daily passenger 
operations where, after duty on a light passenger run, it 
could be turned and used for local freight. This was a 
boon to many short lines with unusual passenger service 
peaks and it was unfortunate that the war prevented ex¬ 
poring the possibilities of this type of locomotive until 

19 46. 

Switch yard service has been radically changed in its 
nature due to the Diesel-electric’s ability to work around 
the clock for several days at a stretch without refueling 
or other service. Assignments to yards away from hos- 
tling stations or enginehouses can be made without bring¬ 
ing the locomotive in more than twice a week in most 
cases. Rapid acceleration and extremely high starting 
tractive efforts have reduced the number of motive 
power units necessary for most large yard operations 
and the general acceptance of the Diesel-electric switcher 
on Class 1 railroads has made the steam switcher prac¬ 
tically obsolete. 

Road Locomotives 

Many experimental units for road service have been 
built since the first production models of switcher loco¬ 
motives established themselves. A number of packaged 


units with a power car were built and operated success¬ 
fully during this period of development. The possibili¬ 
ties were demonstrated by the use of heavy switchers in 
multiple-unit for transfer and belt service on several 
railroads. 

In 1940 the Electro-Motive Division of The General 
Motors Corporation produced a 5,400-hp. freight Diesel- 
eiectric locomotive of four units, each with a 1,350-hp. 
Diesel engine. It was followed almost immediately by 
several 4,000-hp. all-purpose Diesel-electric road loco¬ 
motives composed of two units, each containing two 
1,000-hp. Diesel engines. 

Since 1946 the development of this type of locomotive 
has been rapid and has met with wide favor on railroads 
all over the country to such an extent that some roads 
have become 100 per cent Dieselized. 

Road freight locomotives are generally built with four- 
wheel trucks having all of the weight of the locomotive 
on the drivers to give the high starting and continuous 
tractive efforts necessary for heavy freight work. The 
gearing is such that these locomotives may often be op¬ 
erated at 75 and 80 m.p.h. without damage to the trac¬ 
tion motors, enabling them to be used in passenger serv¬ 
ice in an emergency or, as is the case on some roads, in 
combination freight and heavy passenger service. 

Road passenger locomotives are usually built with six- 
wheel trucks having two driving axles and one idler axle. 
These locomotives have a higher horsepower rating than 
the freight locomotive and therefore greater weight. The 
idler axle helps to carry this weight without causing the 
axle load to become excessive and though this arrange¬ 
ment will not tend to increase the drawbar pull, the ad¬ 
ditional horsepower is useful to produce higher speeds 
and rapid acceleration at high speeds. 

A new type locomotive, just introduced, uses a four- 
wheel truck on the front and a six-wheel truck on the 
tear with the weights of fuel, oil and water, which will 
be reduced in service, so distributed that the weight on 
the axles will be equalized whether the locomotive is at 
the beginning or end of the run. 

The outer appearance seems to be established with the 
enginemen’s cab in front with a short nose section to 
protect the crew in the event of accident. An anticlimb 
feature is an integral part of the nose section to prevent 
heavy objects, when struck on the road, from being 
thrown into the operator’s cab, or from rolling under the 
locomotive to cause a derailment. The enclosed, heated 
cab with window wipers and side windows that raise 
and lower has further improved the comfort and effi¬ 
ciency of the crew members. 

Switching Locomotives 

A wide variety of Diesel-electric switching locomotives 
are available from 20-ton, 150-hp. industrial locomotives 
to 2,400-hp. transfer units weighing 180 tons., These 
various sizes are of all types, some with one 'and some 
with two engines and generators; some are equipped 
for multiple-unit operation in any desired combination. 
A new type switcher, known as the road or combination 
switcher, has been developed. It may be equipped with 
steam generators thus making it suitable for both switch¬ 
ing and passenger service. 

The smaller Diesel-electric switchers were originally 
built for service in steel mills where the tonnage was 
light, the curves sharp, and the clearances much less 
than those on a railroad. This type of locomotive was 
soon found to be practical and economical for light 
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DIESEL-ELECTRIC LOCOMOTIVES 


plant shifting that would not justify the investment nec¬ 
essary for standard railroad sizes. As a result the popular 
44-ton to 50-ton types were developed with horsepower 
ratings from 300 to 410 horsepower. The 44-ton size 
has met with general favor on the railroads for light road 
freight pickups and duty in remote yards and terminals 
where the service is the intermittent and standby time 
is an important factor. 

Larger sizes range upwards to the 70- to 100-ton 600- 
hp. and the 115- to 125-ton 1,000 hp. switchers with 
single engines. The 1,200, 1,500 and 2,400 hp. units with 
weights of from 115 tons to 180 tons are used in heavy 
transfer, hump, classification yards and terminal service 
where the higher horsepower ratings are of value to 
start and keep moving large tonnages. Most of these 
heavier switchers may be equipped with multiple-unit 
control for heavy transfer or short haul tonnage moves. 
This is the type of Diesel-electric locomotive that has 
rapidly replaced steam locomotives used in the same serv¬ 
ice. Their availability is usually about 95 per cent and 
their utilization in busy yards and terminals nearly as 
high. They may be operated without servicing for sev¬ 
eral days at a time and the service facilities necessary 
are inexpensive to install and operate. When the locomo¬ 
tive is not being used it may be shut down with a re¬ 
sultant savings in fuel and may be left without attention 
until it is to be used again. This eliminates the need of 
a hostler and thereby makes them economical for outly¬ 
ing yards where service of eight hours is sufficient and 
the locomotives may be left until the next day without 
returning to the home shops. 

The heavier switchers have two four-wheel trucks with 
a motor on each axle and the total locomotive weight on 
the driving axles for high starting effort. Where axle 
load is an important consideration, they may be pro¬ 
vided with six-wheel trucks, with four driving axles. A 
few have been built with six motors where motor ca¬ 
pacity was of extreme importance. 

The lighter switchers come with many types of wheel 
arrangements to suit the size and service, from two axle 
locomotives with one motor to drive both axles through 
a chain or rod connection to two four-wheel trucks, 
some with two motors and some with four, dependent 
upon the use. The two-motor locomotives are generally 
built with a rod connection between the wheels on each 
truck so that all axles may be driven. The smaller loco¬ 
motives with two engines and two generators synchro¬ 
nized may be operated by one engine in the event of one 
engine failure to bring them to the maintenance shop. 

Many of the lighter switchers may be adapted to rail 
gauges less than standard without scacrificing horse¬ 
power or tractive effort. This feature is important for 
many mill and industrial plant operations. The two-en¬ 
gine light switchers are generally built with a steeple 
cab with exceptional visibility all around, another de¬ 
sirable feature for plant and mill operation. 

The Diesel-electric switcher has accounted for a large 
-majority of the locomotive replacements and Diesel-elec¬ 
tric locomotive production for many years, although dur¬ 
ing the past five years the production of road units has 
increased rapidly. Many switching and terminal com¬ 
panies and Class 2 and 3 railroads have become 100 per 
•cent Dieselized with the switcher type locomotives. The 
first rilroad of any size to become entirely Dieselized was 
in 1936 when 13 Diesel-electric locomotives replaced 19 
steam locomotives of various sizes in a belt and transfer 
line service. 

Since the advent and development of the road or com¬ 


bination switcher type locomotives many other short lines 
have followed in Dieselizing as an economical method of 
operating profitably where the total volume of passenger 
and freight traffic is relatively low. Many railroads are 
Dieselizing their commuter service where the passenger 
traffic reaches peaks twice a day and the combination 
Diesel-electric switcher may be used for local freight dur¬ 
ing the inactive portions of the passenger service day. 
Most of these combination units are geared to 65 m.p.h. 
but may be obtained with up to 90 m.p.h. gearing. 

Many years ago the General Electric Company on 
one of its test units experimented with dynamic brak¬ 
ing, similar in operation to the old regenerative braking 
employed on some types of electric locomotives. Although 
the principle was sound the space limitations did not per¬ 
mit enough resistors to dissipate the current generated 
at the wheels of the locomotive when braking. Now that 
development of the Diesel engine, the electrical equip¬ 
ment and the component parts has progressed past the 
experimental stage it is possible to find space on the 
chassis of the locomotive for the rather ponderous equip¬ 
ment required for successful dynamic braking. On many 
railroads this type of braking would not justify the ad¬ 
ditional expense of placing it on the locomotive but on 
railroads with a rugged profile this new braking can and 
does pay for itself in a very short time in the savings 
of man hours, train time, brake shoes and overheated 
wheels plus the elimination of the fire hazard due to 
sparking brake shoes on the locomotive. It has been 
found that dynamic braking horsepower is a little greater 
than the tractive horsepower of the locomotive, and any 
train that a locomotive can haul up a grade can be 
brought down the same grade at the same speed that it 
was taken up by the same locomotive without the use of 
the air brakes. 

The operation of these new road locomotives has be¬ 
come nearly automatic with all of the controls of the 
engine and electrical equipment concentrated in the oper¬ 
ating cab of the locomotive and various warning bells 
and lights located there indicate the failure of equip¬ 
ment in the engine room. Refueling is a matter of three 
or four minutes and it is possible to keep these units on 
the road for several days at a time without shop atten¬ 
tion as proper inspections can be made at the terminals 
in a relatively short time. 

A.A.R. Standard System of Nomenclature for Axle and 
Truck Arrangement of Locomotives Having Electric 

Transmission 

The A.A.R. nomenclature system used for Diesel- 
electric locomotives was adopted in 1932 and revised in 
1949.. It is similar to the German or Continental system 
described on Page 8. The Whyte system of locomo¬ 
tive classification, also given on Page 8, which is com¬ 
monly used for steam locomotives is frequently applied 
to Diesel-electric locomotives. However, this system is 
not as descriptive of locomotives having electric trans¬ 
mission as the A.A.R. Standard System because the 
symbols do not distinguish between motor-driven and 
idler axles. 

A.A.R. Standard System 

Manual F-103 

Starting at the front end of locomotives designed for 
single end operation or at either end of locomotives built 
for double end operation, the wheels in any wheel base, 
the truck connections for the individual units, and the 
connections between such units, are designated in their 
consecutive order. Letters represent the driving axles. 
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numerals the guiding or carrying axles, and signs the 
absence or presence of connections between trucks. 

1. The number of adjacent driving axles (a) in a rigid 
wheel base, or (b) on a truck, is represented by a 
letter selected according to its alphabetical order. 

Examples : A—One driving axle. 

B—Two driving axles. 

C—Three driving axles. 

D—Four driving axles, etc. 

2. The number of adjacent idle (non-driving) axles in 
a rigid wheel base or a truck is represented by an 
Arabic numeral. 

Examples : 1—One idle axle. 

2—Two idle axles, etc. 

3. Trucks having both driving and idle axles in the 
same rigid wheel base are designated by a letter and a 
numeral placed together in proper order. 

Examples: 1A—Truck with one idle and one driv¬ 
ing axle. 

IB—Truck with one idle and two ad¬ 
jacent driving axles. 

A1A—Truck with one idle and two non- 

ad jacent driving axles. 

Additional examples of various truck wheel arrange¬ 
ments are shown in diagram form on Manual page 

F-104A. 

4. Plus ( + ) signs are used in indicate: 

(a) Articulated joints between trucks under a 
single unit locomotive. 


(b) Permanent connections between units of mul¬ 
tiple unit locomotives, such as drawbars. 

5. Minus (—) signs are used to indicate: 

(a) Separation between swivel type trucks, not ar¬ 
ticulated. 

(b) Separation between a rigid base of any group 
of driving wheels and adjacent guiding or car¬ 
rying trucks not connected through an articu¬ 
lated joint. 

(c) Readily separated connection, such as A.A.R. 
couplers, between units of multiple unit loco¬ 
motives. 

6. (a) When two or more similar motive power units 
with automatic couplers between units, each with the 
same or symmetrical wheel arrangement, are operated 
in multiple as a locomotive, the number of units is 
indicated by a numeral preceding the classification of 

one unit put in parenthesis. 

(b) When two or more units with dissimilar wheel 
arrangements are operated in multiple, the wheel ar¬ 
rangement of each unit is shown in consecutive order, 
starting from the front of the locomotive, setting off 

each unit by parenthesis with plus or minus signs be¬ 
tween the units to represent articulated or automatic 
couplers respectively, to indicate connections between 
the units. 

7. Examples of designating wheel arrangements of 
single and multiple units with various types of trucks, 
and connections between trucks and units, are shown 
in diagram form on this page. 


DESCRI PTION OP TRUCK OR LOCOMOTIVE 
el Truck-(ja) With driving axle 
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DESIGNATION 


(b)Wirn idler axie 
Whe el Truck-fa) With all dri ving ax 
Cb)With all idler axles 


(c)With leading idler axle 

driver axle 


(d) With leading _ 

‘. r eel Truck- (a) With all driving axles 


(b) .With all idler axles 

(c) -With center idler axle 

(d) - With leading idler axle 


•* Wheel Truck-(a) With aTT driving ax I 

all idler axles 


©© © 
© © © 
© ©© 


(b)- Wi __ 

(C)-With leading and Trailing idler axles 
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(d) -With leading an 

(e) -With leading a 
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(f)-With secon? _ 

Unit Locomotive-(a) With two Swivel 4 wheel trucks-all driving axles 


(b)-With two swivel 6 wheel trucke-center Idler axle 

fa)-With 4 wheel guiding truck and two 4 wheel trucks havina all 
driving axles, with articulated connection between driving trucks- 


© © © © 

¥ 

Z© ©- @ ®-© © 


(d). With 2 wheel guiding truck and one 6 w w truck having all driving axles 
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(e)-With 4 wheel guiding truck at each end of locomotive, and two 
wheel trucks, having all driving axles and with articulated c< 
nection between driving trucks. 

‘pie Unit Locomotive-Co)Three units, each with two 4 wheel swivel trucks 
having all driving axles, units connected by automatic c oupler _ 

fbt-Two units,each with two 6 wheel swivel truck® having centeraxle 
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idltr, and units connected by automatic coupler. 

fc)-Two units each with two 4wheel swivel trucks, al 
with articulated connection between unite. 

(id)-Four units, each with two 4 wheel swivel trucks, a 
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with articulated connection between I?? and 2IS* and between 
and 4tt) units and automatic couplers between 21? and S'? units. 

. un»T locomotive with 4 wheel guiding truck on leading and trailina uniTS 
a- units having two 4 wheel driving trucks, with articulated connection 
tn driving Trucks and permanent drawbars between units. 
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Axle and truck arrangements of locomotives having electric transmission. 
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Partial List of Railroads Using Alco-C.E. 2,000-Hp. and 2,250-Hp. Passenger Locomotives 

Atchison, Topeka & Santa Fe Lehigh Valley Pennsylvania 

Chicago and Northwestern Missouri, Kansas, Texas Pittsburgh & Lake Erie 

Chicago, Rock Island & Pacific Missouri Pacific Southern Pacific 

Denver & Rio Grande Western New York Central Southern 

Erie New York, Chicago & St. Louis (Nickel St. Louis - Southwestern 

Gulf, Mobile & Ohio Plate) Union Pacific 

International Great Northern New York, New Haven & Hartford Wabash 


Alco-C.E. 2,250-Hp. Passenger Locomotive 
General Characteristics, Weights and Dimensions 

Type: 

Whyte symbol.0-6-6-0 

A.A.R. symbol.AlA-AlA 

Engines: 

Number per unit.One 

Type.16 cyl., 4 cycle, vee, turbocharged 

Cylinders, bore and stroke, in.9 by 10 

Horsepower available for traction.....2,250 

Generator: 

Make...G. E. 

Type.,.-.GT-566 

Traction motors: 

Number.4 

Make.G. E. 

Type.GE-752 

Journal bearings: 

Type. Roller 

Diameter, in.6H 

Wheels, diameter, in.40 

Wheel base, ft.-in.: 

Truck.15-6 

Locomotive. 49-8 

Distance between truck centers, ft.-in.34-2 

Maximum dimensions, over-all, ft.-in.: 

A Unit B Unit 

Width.,. 10-6 10-6 H 

Height. 14-11 14-8 

Length over coupler pulling faces. 65-8 63-6 

Weights in working order, lb.: 

Locomotive, total, approx. 303,000 300,000 

On drivers, approx. 202,000 200,000 

Minimum radius curvature, deg..'.21 

Supplies (total capacity): 

Lubricating oil, gal.230 

Fuel oil, gal.1,200 

Engine cooling water, gal.300 

Train heating water, gal.1,000 

Sand; cu. ft.22 

Air brake schedule.24-RL 

Gear ratio.*.See curve 

Continuous rating, tractive force, lb.See curve 

Maximum speed, m.p.h.See curve 


Front end (above) and rear end (below . 


T5 60 
c 
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40 50 60 70 80 

Speed-Miles Per Hour 


American Locomotive Company—General Electric Company 
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Location of Parts—Alco-C.E. 2,250-Hp. Road Passenger Locomotive, A Unit 


1. Engine 

2. Main generator 

3. Exciter 

4. Auxiliary generators 

5. Traction motors 

6. Contactor compartment 

7. Turbo supercharger 

8. Turbo supercharger filters and silencers 

9. Dynamic brake grids and blowers* 

10. Control stand 

11. Brake valves 

12. Traction motor blowers 

13. Radiators 

14. Radiator shutters 

15. Radiator fan 

16. Radiator fan clutch 

17. Lubricating oil cooler 

18. Lubricating oil filters 

19. Engine water tank 

20. Air compressor 

21. Main air reservoirs 

22. Steam generator 

23. Batteries 


24. Sanitary fixture n 

25. Fuel tank 

26. Fuel tank filling connection 

27. Fuel tank gauge 

28. Emergency fuel cut off 

29. Water tanks 

30. Water tank filling connections 

31. Sand boxes 

32. Sand box filling holes 

33. Generator air duct 

34. Hand brake 

35. Cab heaters 

36. Seat 

37. Horn 

38. Bell 

39 Number box 

40. Tool box* 

41. Engine control panel 

42. Water filling connection for sanitary fixture 

43. Engine cooling water filling connections 


* Modifications 


American Locomotive Company—General Electric Company 
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Location of Parts—Alco-C.E. 2,250-Hp. Road Passenger Locomotive, B Unit 


1. Engine 

2. Main generator 

3. Exciter 

4. Auxiliary generators 

5. Traction motors 

6. Contractor compartment 

7. Turbo supercharger 

8. Turbo supercharger filters and silencers 

9. Dynamic brake grids and blowers* 

10. Hostler control 

11. Brake valve 

12. Traction motor blowers 

13. Radiators 

14. Radiator shutters 

15. Radiator fan 

16. Radiator fan clutch 

17. Lubricating oil cooler 

18. Lubricating oil filters 

19. Engine water tank 


20. Air compressor 

21. Main air reservoirs 

22. Steam generator 

23. Batteries 

24. Horn 

25. Fuel tank 

26. Fuel tank filling connection 

27. Fuel tank gauge 

28. Emergency fuel cut off 

29. Water tanks 

30. Water tank filling connections 

31. Sand boxes 

32. Sand box filling holes 

33. Generator air duct 

34. Hand brake 

35. Engine control panel 

36. Engine cooling water filling connections 


* Modification 
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Alco-C. E. 4,800-hp. dual-purpose road locomotive, 


Partial List of Railroads Using Alco-C.E. 1,500-Hp. Road Freight and 
1,600-Hp. Dual-Purpose (Freight and Passenger) Locomotives 

Baltimore & Ohio 

Canadian Pacific 

Chicago, Rock Island & Pacific 

I 

le 

Great Northern 
Green Bay & Western 
Gulf, Mobile & Ohio 
Lehigh & New England 
Lehigh Valley 

Minneapolis, St. Paul & Sault Ste. Marie 

Missouri-Kansas-Texas 

Missouri Pacific 

New York Central 

New Yoik, New Haven & Hartford 

Pennsylvania 

Reading 

Seaboard Air Line 

Sonora Baja of California 

Southeastern Rwy. of Mexico 

Spokane, Portland & Seattle 

St. Louis-San Francisco _ 

Tennessee Central 
Union Pacific 
Wabash 








' 


Alco-C.E. 1,600-Hp. Dual-Purpose Locomotive 
General Characteristics, Weights and Dimensions 

>del.•..FA-2 

pg • 

Whyte symbol.0-4-4-0 

A.A.R. symbol.B-B 

Engines: 

Number per unit.One 

Type.....12 cyl., 4-cycle, vee 

Model. ..Series 244 

Cylinders, bore and stroke, in.9 by \0\4 

Horsepower available for traction.1,600 

Generator: 

Make.G.E. 

Type..GT-581 

Traction motors: 

Number.:.4 

Make.G.E. 

Type.G.E.-752 

Journal bearings: 

Type.Roller 

Size, in. (diam.).6 X A 

Wheels, diameter, in.40 

Wheel base, ft.-in.: 

Truck.9-4 

Locomotive.38-6 

Distance between truck centers, ft.-in. 29-2 

Maximum dimensions, over-all, ft.-in.: A Unit B Unit 

Width.10-6 H 10-6 H 

Height..14-10 14-6 

Length over coupler pulling faces.53-6 52-8 

Weights in working order, lb.: 

Locomotive, total, approx.240,000 

On drivers, approx. 240,000 

Minimum radius curvature, deg... 21 

Supplies (total capacity): 

Lubricating oil, gal.200 

Fuel oil, ga!.1,200 

Engine cooling water, gal. 250 

Train heating water, gal. (when supplied).1,200 

Sand, cu. ft.• •- 2 _2 

Mr brake schedule.24RL 

Gearratio.74:18 65:18 64:19 62:21 

S.arting tractive force, lb. ••••• 

Continuous rating, tractive force, lb.52,500 46,000 43,000 38,000 

Maximum speed, m.p.h.65 75 80 92 
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American Locomotive Company—General Electric Company 
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Key to Location of Parts Alco-C.E. 

1. Engine 

2. Main generator 

3. Exciter 

4. Auxiliary generator 

5. Traction motors 

6. Contactor compartment 

7. Turbo supercharger 

8. Turbo supercharger filters and silencers 

9. Control stand 

10. Brake valves 

11. Traction motor blowers 

12. Radiators 

13. Radiator shutters 

14. Radiator fan 

15. Radiator fan clutch 

16. Lubricating oil cooler 

17. Lubricating oil filter 

18. Engine water tank 

19. Air compressor 

20. Main air reservoirs 

21. Batteries 

22. Fuel tank 


1,600-Hp. Dual-Purpose Locomotive—A Unit 

23. Fuel tank filling connection 

24. Fuel tank gauge 

25. Emergency fuel cut off 

26. Sand boxes * 

27. Sand box filling holes 

28. Hand brake 

29. Generator air duct 

30. Cab heater 

31. Number boxes 

32. Horns 

33. Toilet 

34. Headlight — fixed 

35. Seats 

36. Bell 

37. Engine control panel 

38. Battery charging receptacle 

39. Dynamic brake grids and blowers* 

40. Steam generator* 

41. Water tank* 

42. Water tank filling connection* 

43. Water tank gauge* 

44. Headlight — oscillating* 


* Modifications. 


Right—Front end of Alco-C.E. 1,600-hp. road freight B unit. 
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Key to Location of Parts Alco 1,600-Hp. Dual-Purpose Locomotive—B Unit 


1. Engine 

2. Main generator 

3. Exciter 

4. Auxiliary generators 

5. Traction Motors 

6. Contactor compartment 

7. Turbo supercharger 

8. Turbo supercharger filters and silencers 
9 Traction motor blowers 

10. Radiators 

11. Radiator shutters 

12. Radiator fan 

13. Radiator fan clutch 


14. Lubricating oil cooler 

15. Lubricating oil filters 

16. Engine water tank 

17. Air compressor 

18. Main air reservoirs 

19. Batteries 

20. Fuel tank 

21. Fuel tank filling connection 

22. Fuel tank gauge 

23. Emergency fuel cut off 

24. Sandboxes 

25. Sandbox filling holes 


26. Generator air duct 

27. Hand brake 

28. Engine control panel 

29. Steam generator* 

30. Water tank* 

31 Water tank filling connection* 

32 Water tank gauge* 

33. Dynamic brake grids and blowers* 

34. Hostler control* 

35. Brake valve* 

36. Horn* 

37. Battery charging receptacle 


* Modifications. 


Aico-G.E. 1,600-hp. road freight B unit. 
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Alco-C.E. 1,000-Hp. Road Switching Locomotive 
General Characteristics, Weights and Dimensions 

Type: 

Whyte symbol....-.0-4-4-0 

A.A.R. symbol.B-B 

Engines: 

Number per unit.One 

Type...;6 cyl., 4-cycle, in line, supercharged 

Cylinders, bore and stroke, in.12% by 13 

Horsepower, each engine..1,000 

Generator: 

Make. G.E. 

Type.GT-S53-A 

Traction motors: 

. Number.4 

Make.G.E. 

Type.GE-731 

Journal bearings: # ' 

T vn*» . . . y .Plain 

Size.6% by 12 

Wheels, diameter, in.40 

Wheel base, ft.-in.: 

Truck.9-4 

Locomotive.40-4 

Distance between truck centers, ft.-in.31-0 

Maximum dimensions, over-all, ft.-in.: 

Width.10-0 

Height......14-6 

Length over coupler pulling faces.54-11% 

Weights in working order, lb.: 

Locomotive, total, approx.240,000 

On drivers, approx.240,000 

Minimum radius curvature, ft.100 

Supplies (total capacity): 

Lubricating oil, gal.80 

Fuel oil, gal.: 

With steam generator.800 

Without steam generator.•.1,600 

Engine cooling water, gal. 240 

Train heating water, gal. (when supplied).800 

Sand, cu. ft.27 

Air brake schedule.14EL 

Gear ratio.75:16 

Starting tractive force, lb. (30 per cent adhesion).72,000 

Continuous rating, tractive force, lb.34,000 

Maximum speed, m.p.h.60 


Partial List of Railroads Using Alco-G.E. 
1,000-Hp. Road Switching Locomotive 

# 

Akron, Canton & Youngstown 
Alabama, Tennessee & Northern 
Alton 

Atchison, Topeka & Santa Fe 

Atlanta & St. Andrews Bay 

Chicago & Eastern Illinois 

Chicago & Northwestern 

Chicago & Western Indiana 

Chicago, Milwaukee, St. Paul & Pacific 

Chicago, Rock Island & Pacific 

Duluth, South Shore & Atlantic 

Great Northern 

Gulf, Mobile & Ohio 

Illinois Terminal 

Kansas City Southern 

Lake Erie, Franklin & Clarion 

Long Island 

Midland Continental 

Minneapolis & St. Louis 

New York Central 

New York, New Haven & Hartford 

New York, Susquehanna & Western 

Northern Pacific 

Pennsylvania 

Spokane International 

Spokane, Portland & Seattle 

Tennessee Coal Iron & R. R. 

Washington Terminal 


American Locomotive Company—General Electric Company 
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Alco-G. E. 1,600-hp. road switching locomotive 


Partial List of Railroads Using Alco-G.E. 1,500 

Road Switching Locomotives 


Alton & Southern 
Atlantic & Danville 
3elt Railway of Chicago 
Birmingham Southern 
3oston & Maine 
Canadian Pacific 
'Carolina & Northwestern 
Central of Georgia 
>_«ntral R.R of New Jersey , 
Central R.R. of Pennsylvania 
. ;ake & Ohio 
licago & Northwestern 
Osicago Great Northern 
Ciicago, Indianapolis, & Louisville 
Chicago, Milwaukee, St. Paul & 
Pacific 

jo, Rock Island & Pacific 
tnville & Western 
lelaware & Hudson 
Detroit & Mackinac 
in, Joliet & Eastern 





Northern 
Bay & Western 
Golf, Mobile & Ohio 


Lake Superior & Ishpeming 
Lehigh & Hudson 
Lehigh & New England 
Lehigh Valley 
Macon, Dublin & Savannah 
Maine Central 

Minneapolis, St. Paul & Sault Ste. 
Marie 

Missouri & Illinois 

New York Central 

New York, New Haven & Hartford 

Ontario Northland 

Roberval & Saguenay 

Seaboard Air Line 

Southern 

Spokane, Portland & Seattle 
St. Louis & Belleville Electric 
St. Louis-San Francisco 
Texas & Pacific 
Texas Pacific—Missouri Pacific 
Toledo, Peoria & Western 
Union Pacific 
Union 

Western Maryland 
Youngstown & Northern 


Alco-G.E. 1,600-Hp. Road Switching Locomotive 
General Characteristics, Weights and Dimensions 


lel 


RS-3 


a 

Whyte symbol. 0 ddn 

A.A.R. symbol... B-B 


ines: 

Number per unit. Q ne 

Model!: V.7 /// 12 " yl " 

Cylinders, bore and stroke, in.. ’. 9 h v iqi? 

~ power available for traction. . 1 < n h 

Make. 

Type. 

ion motors; 

Number. . . . 

Make. 

Type. 

iuI bearings: 

Type. 

S Kdiameter; LL7.7.7.7.7.7.7.7:.7.7 :• •: .7.77. by \l 

■1 base, ft.-in.: 

Truck.... _ 4 

Locomotive. ^ 

-nee between truck centers, ft.-in........’ ]’ ‘‘ ‘ * 3 q ! 0 

mm dimensions, over-all, ft.-in.: 

Width . 10-0M 


... G.E. 
GT-581 

.4 

.. . G.E. 
GE-752 

.. Plain 
12 
40 


Height 


Length over coupler pulling faces.. 55^1 lt| 

?hts in working order, lb.: 

Locomotive, total, approx. 240 000 

On drivers, approx..240 000 

-'mum radius curvature, deg. (with train).. 21 

'lies (total capacity): 

Lubricating oil, gal. 700 

Fuel oil, gai.!!.’!!!!!!!! soo 

Engine cooling water, gal..2 SO 

Train heating water, gal. (when supplied)...800 

Sand, cu. ft...* . 28 

brake schedule. . . . \.. 6 -SL 

7 ratio............... . 74:18 65:19 64:19 ' 62:21 

.inuous rating, tractive force, lb.52,500 46,000 43,000 38,000 

mum speed, m.p.h.65 75 80 92 



mIbIbMm - 

Warn 



American Locomotive Company—General Electric Company 
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DIESEL-ELECTRIC LOCOMOTIVES: Road Switching 
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Alco-C E 1 600-hp road switching locomotive Model RS-3. This locomotive also built with six-wheel trucks, four motors per locomo' 

' ’ as Model RS-C3. 


Key to Location of Parts Alco 1,600-Hp. Road Switching Locomotive 




1. Engine 

2. Main generator 

3. Exciter 

4. Auxiliary generator 

5. Gauge panel 

6. Control stand 

7. Brake valves 

8. Control compartment 

9. Turbo supercharger 

10. Turbo supercharger filters and silencers 

11. Traction motor blowers 

12. Radiators 

13. Radiator shutters 

14. Radiator fan 

15. Radiator fan clutch 

16. Lubricating oil cooler 

17. Lubricating oil filters 

18. Lubricating oil strainer 

19. Engine water tank 

20. Air compressor 

* Modifications. 


21. Main air reservoir 

22. Batteries 

23. Fuel tank 

24. Fuel tank filling connection 

25. Fuel tank gauge 

26. Emergency fuel cut off 

27. Sand boxes 

28. Sand box cover 

29. Hand brake 

30. Generator air ducts 

31. Cab heater ' 

23. Cab seats 

33. Horn 

34. Bell 

35. Number boxes 

36. Cab seat* 

37. Steam generator* 

38. Water tank* 

39 . Water tank filling connection* 

40. Water tank gauge* 


American Locomotive Company—General Electric Company 
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DIESEL-ELECTRIC LOCOMOTIVES: Switching 










Partial List of Railroads Using Alco-G.E. 
1,000-Hp. Switching Locomotive 

Louisville & Nashville 


i^on 

iirhison, Topeka & Santa Fe 
Jdantic Coast Line 
liltimore & Ohio 
ingham Southern 
n & Maine 
ian Pacific _ 
al of Georgia 
ral R. R. of New Jersey 
peake & Ohio 
go and Northwestern 
go, Burlington & Quincy 
go Great Northern 
go, Milwaukee, St. Paul & 
Pacific 

go, Rock Island & Pacific 
go, St. Paul, Minneapolis & 
Omaha 

ware & Hudson 
ware, Lackawanna & Western 
r, Rio Grande Western 
Joliet & Eastern 

d Trunk Western (Can. 
tional) 
t Northern 

Bay & Western 
Mobile & Ohio 
is Terminal 
ation Great Northern 
h and New England 
Valley 
Island 



Maine Central 
Minneapolis & St. Louis 
Minneapolis, St. Paul & Sault 
Ste. Marie 
Missouri Pacific 
Monongahela Connecting 
Nashville, Chattanooga & St. Louis 
New York Central 
New York, Chicago & St. Louis 
(Nickel Plate) 

New York, New Haven & Hartford 
New York, Susquehanna & Western 
Northern Pacific 
Northern Pacific Terminal of 
Oregon 
Pennsylvania 
Pittsburgh & Lake Erie 
Reading 

Richmond, Fredericksburg & 
Potomac 

Seaboard Air Line 
Southern Pacific 
Southern 

St. Louis—San Francisco 

Terminal Rwy. Assn, of St. Louis 

Texas Pacific—Missouri Pacific 

Union Pacific 

Union 

Wabash 

Western Maryland 
Western Pacific. 



» 

General Characteristics, Weights and Dimensions 
Alco-G.E. 1,000-Hp. Switching Locomotive 

Track gauge, ft.-in. 4-8K 

Wheel arrangement. 0-4-4-0 

No. of engines per cab. One 

Horsepower available for traction. 1,000 

Journal beaiings: Type. Friction 

Size. 6/^ by 12 

Wheels: Driving, pairs. Four 

Idling, pairs... 0 

Diameter, in. 40 

Wheel base: Truck, ft.-in. 8 

Locomotive, total, ft.-in. 30-6 

Underframe construction... Welded steel 

Weights, in working order, lb.: 

Locomotive, total. 230,000 

On drivers. 230.000 

Light. 220,000 

Truck, complete.. 35.000 

Maximum overall dimensions, ft.-in.: 

Width. 10-0 

Height. 14-6 

Length, inside knuckles. 45-5% 

Minimum radius curvature. 50 ft. 

Supplies (total capacity): 

Lubricating oil, gal. 80 

Fuel oil, gal. 635 

Engine cooling water, gal. 240 

Sand, cu. ft. 27 

Air brake schedule. 14 EL 

Gearratio. 75:16 

Continuous-rating t.f. lb. 34,000 

Continuous-rating speed, m.p.h. 8 

Maximum speed, m.p.h. 60 

Starting tractive force (at 30 per cent adhesion), lb. 69,000 
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10 


20 30 40 

Speed-Miles Per Hour 


50 


60 


American Locomotive Company—General Electric Company 










































































































Baldwin-Westinghouse 6,400-hp. locomotive with four RF-16 units. 


Baldwin-Westinghouse 1,600-Hp. Road Freight Locomotive 
General Characteristics, Weights and Dimensions 

Model.RF-16 

Type: 

Whyte symbol.0-4-4-0 

A.A.R. symbol.F-B 

Engines: 

Number per unit.One 

Type.8 cy!., 4 cycle, in line 

Cylinders, bore and stroke, in.12 % by 15 Vi 

Horsepower available for traction.•.1,600 

Generator: 

Make.Westinghouse 

Type.471 

Traction motors: 

Number.4 

Make.Westinghouse 

Type....370 

Journal bearings: 

Type.Roller 

Size. 6 x /2 by 12 

Wheels, diameter, in.42 

Wheel base, ft.-in.: 

Truck.9-10 

Locomotive. RR_rt 

Distance between truck centers, ft.-in.28-2 

Maximum dimensions, over-all, ft.-in.: 

Width.10-6 

Height.15-0 

Length over coupler pulling faces: 

A Unit.54-8 

B Unit.53-2 

Weights in working order, lb.: 

A Unit B Unit 

Locomotive, total, approx. 248,000 244,000 

On drivers, approx. 248,000 244,000 

Minimum radius curvature, deg. (with train).21 

Supplies (total capacity): 

Lubricating oil, gal.200 

Fuel oil, gal.1,200 

Engine cooling water, gal.: 

A Unit.30C 

B Unit.370 

Sand, cu. ft.16 

Air brake schedule.24RL 

Gear Ratio.See curve 

Starting tractive force, lb. (25 per cent adhesion): 

A Unit....62,000 

B Unit.61,000 

Continuous rating, tractive force, lb.See curve 

Maximum speed, m.p.h.See curve 


Partial List of Railroads Using Baldwin-Westinghouse 1,500-Hp., 1,800- 

Hp., 2,000-Hp. and 3,000-Hp. Road Locomotives 


Baltimore & Ohio 
Gulf, Mobile & Ohio 
Jersey Central Lines 
Missouri Pacific 
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National Railways of Mexico 
New York Central 
Pennsylvania 
Seaboard Air Line 
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DIESEL-ELECTRIC LOCOMOTIVES: Freight 





Location of Parts—Baldwin-Westinghouse 1,600-Hp. Road Freight Locomotive—A Unit 


1. Engine 

2. Main generator 

3. Auxiliary generator & exciter 

4. Turbocharger 

5. Air intake filter 

6. Diesel engine exhaust stack 

7. Engine control panel 

8. Engine control gauges 

9. Lube oil suction strainer 

10. Lube oil pump 

11. Lube oil filter 

12. Lube oil fill 

13. Heat exchanger—Lube oil cooler 

14. - Fuel oil tank 

15. Fuel suction strainer 

16. Fuel supply pump 

17. Fuel pressure filter 


18. Radiators—Engine cooling water 

19. Radiator fan with motor 

20. Temperature control equipment 

21. Expansion tank—Engine cooling water 

22. Radiator air discharge 

23. Water pump 

24. Air compressor 

25. Air reservoirs 

26. Air brake equipment 

27. Hand brake 

28. Electrical equipment cabinet 

29. Storage battery box 

30. Traction motor blower 

31. Sand box 

32. Operating controls 

33. Speed indicator 

34. Bell 


(portable) 

(fixed)* 


35. Fire extinguisher 

36. Fire extinguisher 

37. Seat 

38. Cab heater 

39. Alarm bell 

40. Air horn 

41. Water cooler* 

42. Cab signal* 

43. Cab signal equipment* 

44. Train phone* 

45. Train phone equipment* 

46. Motor generator set* 

47. Dynamic brake resistors* 

48. Dynamic brake equipment 

49. Headlight 

50. Toilet 


Modifications 


The Baldwin Locomotive Works 
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Location of Part 


.600 


B Unit 


1. Engine 

2. Main generator 

3. Auxiliary generator & exciter 

4. Turbocharger 

5. Air intake filter 

6. Diesel engine exhaust stack 

7. Engine control panel 

8. Engine control gauges 

9. Lube oil suction strainer 

10. Lube oil pump 

11. Lube oil filter 

12. Lube oil fill 

13. Heat exchanger—Lube oil cooler 


14. Fuel oil tank 

15. Fuel suction strainer 

16. Fuel supply pump 

17. Fuel pressure filter 

18. Radiators—Engine cooling water 

19. Radiator Fan with motor 

20. Temperature control equipment 

21. Expansion tank—Engine cooling water 

22. Radiator air discharge 

23. Water pump 

24. Air compressor 

25. Air reservoirs 

26. Air brake equipment 


27. Hand brake 

28. Electrical equipment cabinet 

29. Storage battery box 

30. Traction motor blower 

31. Sand box 

32. Operating controls 

35. Fire extinguisher (portable) 

36. Fire extinguisher (fixed)* 

47. Dynamic brake resistors* 

48. Dynamic brake equipment* 


* Modifications 


The Baldwin Locomotive Works 



































































































DIESEL-ELECTRIC LOCOMOTIVES: Transfer 129 



Partial List of Railroads Using Baldwin-Westinghouse 2,000-Hp. and 

2,400-Hp. Transfer Locomotives 

Atchison, Topeka & Santa Fe 
Dnluth, South Shore & Atlantic 
Elgin, Joliet & Eastern 
Minneapolis, Northfield & Southern 
Pennsylvania 

St. Louis-Southwestern * ' 



Baldwin-Westinghouse 2,400-Hp. Transfer Locomotive 
General Characteristics, Weights and Dimensions 


Model.RT-624 

Type: 

Whyte symbol.0-6-6-0 

A.A.R. symbol. C-C 

Engines: 

Number per unit.Two 

Type. ..6 cyl., 4-cycle, in line 

Cylinders, bore and stroke, in. \2% by 15 H 

Horsepower available for traction, each engine.1,200 

Generator: 

Make...Westinghouse 

Type.480 

Traction motors: 

Number. 6 

Make.Westinghouse 

Type.370 

Journal bearings: 

Type. Plain 

Size.6 3^2 by 12 

Wheels, diameter, in. 42 

Wheel base, ft.-in.: 

Truck.13-0 

Locomotive. 54-9 

Distance between truck centers, ft.-in.41-0 

Maximum dimensions, over-all, ft.-in.: 

Width. 10-2 

Height.15-4>£ 

Length over coupler pulling faces.74-0 

Weights in working order, lb.: 

Locomotive, total, approx.354,000 

On drivers, approx. 354,000 

Minimum radius curvature, deg. (with train).22 

Supplies (total capacity): 

Lubricating oil, gal.340 

Fuel oil. gal.1,500 

Engine cooling water, gal.500 

Sand, cu. ft.45 

Air brake schedule. 6-SL 

Gear ratio.68:15, 63:15 

Starting tractive force, lb. (30 per cent adhesion).106,200 

Continuous rating, tractive force, lb.78,750; 72,900 

Maximum speed, m.p.h.60 



74-0 


Location of Parts—Baldwin-Westinghouse 2,400-Hp. Road Transfer Locomotive 


1. Switchmen’s steps 

2. Headlight 

3. Supercharger 

4. Cooling system, Radiator cores, Fan & Drive 

5. Lube oil filter 

6. Traction motor blower 

7. Lube oil filler. 

8. Engine compartment 

9. Diesel engine 
10. Main Generator 


11. Air compressor 

12. Storage batteries 

13. Electrical equipment cabii 

14. Helper’s seat 

15. Fire extinguisher 

16. Hand brake 

17. Cab heater 

18. Operator’s controls 

19. Operator’s seat 

20. Air brake equipment 


21. Motor truck 

22. Fuel oil tank 

23. Fuel oil tank filler 

24. Air reservoir 

25. Water filler, Diesel engine 

26. Sand box filler 

27. Pilot 

28. Marker & number light 


The Baldwin Locomotive Works 
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DIESEL-ELECTRIC LOCOMOTIVES: All-Service 
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Baldwin-Westinghouse 1,600-hp. all-service locomotive. 


Partial List of Railroads Using Baldwin-Westinghouse 1,500-Hp. and 1,600-Hp. All-Service Locomotives 


Bessemer & Lake Erie 


Minneapolis, Northfield & Southern 


Minneapolis, St. Paul & Sault Ste. Marie 

Missouri-Kansas-Texas 

Missouri Pacific 

National Railways of Mexico 


Central R.R. of N. J. 

Chesapeake & Ohio 
Chicago & Northwestern 
Chicago, Rock Island & Pacific 
Columbus & Greenville 
Duluth, South Shore & Atlantic 
Erie Railroad 
Lehigh Valley 
McCloud River R.R. 


New York Central 
Norfolk-Southern Railway Co. 
N orthern Pacific 
Pennsylvania R.R. 


Pennsylvania-Reading Seashore Lines 
Savannah & Atlanta 
Seaboard Air Line 
Southern Pacific 

St. Louis, Brownsville & Mexico 
Tennessee Coal, Iron & R.R. 

Union Pacific 
Union 

Western Maryland 




T , , O J 


i2"IO 5 

-58'-O' - 

1 c UJ 


Location of Part: 


.600 


1. Switchmen’s steps 

2. Headlight 

3. Supercharger 

4. Cooling system, Radiator cores, Fan & 
Drive 

5. Lube oil filter 

6. Traction motor blower 

7. Lube oil filler 

8. Engine compartment 

9. Diesel engine 


10. Main generator 

11. Air compressor 

12. Storage batteries 

13. Electrical equipment cabinet 

14. Helper’s seat 

15. Fire extinguisher 

16. Hand brake 

17. Cab heater 

18. Operator’s controls 

19. Operator’s seat 


20. Air brake equipment 

21. Motor truck 

22. Fuel oil tank 

23. Fuel oil tank filler 

24. Air reservoir 

25. Water filler, Diesel engine 

26. Sand box filler 

27. Pilot 

28. Marker & number light 

29. Rear compartment 
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Baldwin-Westinghouse 1,600-Hp. All-Service Locomotives General Characteristics, Weights and Dimensions 


Type: 


Bngines: 


Generator: 


Type. 

Traction motors: 


Type. 

Journal bearings: 


Wheel base, ft. in.: 


AS-16 

AS-416 

AS-616 

0-4-4-0 

0-6-6-0 

0-6-6-0 

B-B 

A1A-A1A 

C-C 

one 

one 

one 

8 cyl., 

8 cyl., 

8 cyl., 

4 cycle, 

A A A 

4 cycle, 

4 cycle, 

in line 

in line 

in line 

12^x15 4 

124*1 54 

124*154 

1,600 

1,600 

1,600 

West. 

West. 

West. 

471 

471 

471 

4 

4 

4 

West. 

West. 

West. 

370 

370 

370 

Plain 

Plain 

Plain 

64*12 4 

64 x12 

6,4x12 

42 

42 

42 

9-10 

11-6 

13-0 

42-1 

43-9 

44-6 

32-3 

32-3 

32-3 


Below left—Tractive force curve for Model AS-16 and AS-416 

Right—Curve for AS-616. 



20 30 40 50 

Speed Miles Per Hour 


Maximum dimensions, over-all, ft.-in.: 

Width. 

Height.;. 

• length over coupler pulling faces. . . . 
Weights in working order, lb.: 

Locomotive, total, approx. 

On drivers, approx. 

Minimum radius curvature, deg. (with train) 
Supplies (total capacity): 

* Lubricating oil, gal. 

Fuel oil, gal. 

Engine cooling water, gal. 

Train heating water, gal. (when furn.) 

Sand, cu. ft. 

Air brake schedule. 

Gear ratio. 


Starting tractive force, lb. 

(30 per cent adhesion). 

Continuous rating, tractive force, lb. 


Maximum speed, m.p.h. 


10-0 

10-0 

10-2 

14-0 

14-0 

14-1 

58-0 

58-0 

58-0 

236,000 

252,000 

325,000 

236,000 

174,000 

325,000 

30 

22 

22 

200 

200 

200 

900 

900 

1,900 

300 

300 

300 

900 

900 

900 

30 

30 

30 

6-SL 

6-SL 

6-SL 

68:15 

68:15 

68:15 

63:15 

62:17 

63:15 

63:15 

70,800 

52,200 

97,500 

52,500 

52,500 

78,750 

48,600 

42,200 

48,600 

72,900 

65 

65 

60 

70 

65 

60 

80 
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DIESEL-ELECTRIC LOCOMOTIVES: Road Switching 
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Baldwin-Westinghouse 1,200-hp. road switching locomotive. 



Partial List of Railroads Using Baldwin-Westinghouse 1,000-Hp. and 1,20 0-Hp. Switching and Road Switching Locomotives 


Akron & Barberton Belt 
American Smelting & Refining Co. 
Atchison, Topeka & Santa Fe 
Atlanta & West Point R.R. 
Atlantic Coast Line 
Baltimore & Ohio 
Bessemer & Lake Erie 
Canadian Pacific 
Canton R.R. 

Carnegie Steel 
Central of Georgia 
Central R.R. of N. J. 

Central R.R. of Penna. 

Chicago, Burlington & Quincy 
Chicago, Rock Island & Pacific 
Chicago, Great Western 
Chicago & Northwestern 
Chicago, St. Paul, Minneapolis & 
Chicago Short Line 
Detroit Terminal 

Duluth, South Shore & Atlantic 
Elgin, Joliet & Eastern 
Erie R.R. 


Omaha 


Escanaba & Lake Superior R.R. 
Geneva Steel Co. 

Georgia R.R. 

Great Northern 
Gulf, Mobile. & Ohio 
International Great Northern 
The Ironton R.R. 

Kennecott Copper Corp. 

Kentucky & Indiana Terminal 

Lehigh Valley 

Litchfield & Madison 

Long Island 

Louisville & Nashville 

Macon, Dublin & Savannah 

Minneapolis & St. Louis 

Minneapolis, Northfield & Southern 

Minneapolis, St. Paul & Sault Ste, 

Missouri-Kansas-Texas 

Missouri Pacific 

Nashville, Chattanooga & St. Louis 
National Railways of Mexico 
New York Central 
Nickel Plate 


Marie 


Baldwin-Westinghouse 1,200-Hp. Road Switching 

Locomotive 

General Characteristics, Weights and Dimensions 2 

Model. RS1 

Type: . A 

Whyte symbol.. 

A. A.R. symbol.. b 

Engines: * ~ 

Number per unit. .One 

Type. 6 cyl., 4-cycle, in line 

Cylinders, bore and stroke, in. 12 % b y 

Horsepower available for traction. 1,200 

Generator: ■ , 

M a k e .Westinghouse 

Type 480 

Traction motors: 

Number.. • • • * 4 

Make .Westinghouse 

Type..* 362 

Journal bearings: . 

cuif.v...6^ bv 2 

Wheels, diameter, in.42 

Wheel base, ft.-in.: . 

Truck.2; 1 ° 

Locomotive.. • •.. 42_ J 

Distance between truck centers, ft.-in.32-3 

Maximum dimensions, over-all, ft.-in.: 

width. 

Length over coupler pulling faces.58-0 

Weights in working order, lb.: 

Locomotive, total, approx. 224,000 

On drivers, approx. •••••••••••: V. 224,0 Vx 

Minimum radius curvature, deg. (with train).30 

Supplies (total capacity): 

Lubricating oil, gal. 

Fuel oil. gal. 900 

Engine cooling water, gal. . ..•••••••.••••• .™ 

Train heating water, gal. (when furnished).900 

Sand, cu. ft. • 

Air brake schedule. 9-SL 

Gear ratio.. 

Starting tractive force, lb. (30 per cent adhesion).67,200 

Continuous rating, tractive force, lb. 32 
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Norfolk-Southern Rwy. Co. 
Northern Pacific 
Pacific Electric Railway 
Patapsco & Back Rivers 
Pennsylvania R.R. 

Phelps Dodge Corp. 

Pittsburgh & West Virginia 
Reading Company 
Seaboard Air. Line 
Southern Pacific 
Southern 

Spokane, Portland & Seattle 
St. Louis, Brownsville & Mexico 
St. Louis-San Francisco 
Tennessee Eastman Corp. 
Tennessee Coal Iron & R.R. 
Tennessee Central 
Terminal R.R. of St. Louis 
Union Pacific 
Union 

U. S. Navy 

U. S. War Department 
U. S. Army 
Wabash 

Western Alabama 
Western Maryland 
Western Pacific 


S 20 
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Location of Parts—Baldwin-Westinghouse 1,200-Hp. Road Switching Locomotive 


1. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 
11 . 
1 ?. 

13. 

14. 


Switchmen’s steps 

Headlight 

Supercharger 

Cooling system, Radiator cores, 
Drive 

Lube oil filter 
Traction motor blower 
Lube oil filler 
Engine compartment 
Diesel engine 
Main generator 
Air compressor 
Storage batteries 
Electrical equipment cabinet 
Helper’s seat 


Fan & 


15. Fire extinguisher 

16. Hand brake 

17. Cab heater 

18. Operator’s controls 

19. Operator’s seat 

20. Air brake equipment 

21. Motor truck 

22. Fuel oil tank 

23. Fuel oil tank filler 

24. Air reservoir 

25. Water filler, Diesel engine 

26. Sand box filler 

27. Pilot 

28. Number light 

29. Rear compartment 


12 " 10 ^ 
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11-8 


Location of Parts—Baldwin-Westinghouse 1,200-Hp. Switching Locomotive 


5. 

6 . 

7. 

8 . 

9. 

10 . 
11 . 
12 . 
13. 


Switchmen’s steps 

Headlight 

Supercharger 

Cooling system, Radiator cores, 
Drive 

Lube oil filter 
Traction motor blower 
Lube oil filler 
Engine compartment 
Diesel engine 
Main generator 
Air compressor 
Storage batteries 
Electrical equipment cabinet 


Fan and 


14. Helper’s seat 

15. Fire extinguisher 

16. Hand brake 

17. Cab heater 

18. Operator’s controls 

19. Operator’s seat 

20. Air brake equipment 

21. Motor truck 

22. Fuel oil tank 

23. Fuel oil tank filler 

24. Air reservoir 

25. Water filler, Diesel engine 

26. Sand box filler 
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General Motors 1,500-Hp. F7 Freight Locomotive 
General Characteristics, Weights and Dimensions 

Model.F7 

Type: 

Whyte symbol.0-4-4-0 

A.A.R. symbol.B-B 

Engines: 

Number per unit.'.One 

Type.16 cyl., 2 cycle, vee 

Model.567 B 

Cylinders, bore and stroke, in.81^ by 10 

Horsepower.1,500 

Traction motors, number. 4 

Journal bearings: 

Type.Roller 

Size.'....6V£ by 12 

Wheels, diameter, in. 40 

Wheel base, ft.-in.: 

Truck.9-0 

Locomotive.39-0 

Distance between truck centers, ft.-in.30-0 

Maximum dimensions, over-all, ft.-in.: 

Width.10-8 

Height.15-0 

Length over coupler pulling faces.50-8 

Weights in working order, lb.: 

Locomotive, total, approx.‘.:.230,000 

On drivers, approx.230,000 

Truck, each.37,800 

Minimum radius curvature, deg.23 

Supplies (total capacity): 

Lubricating oil, gal.200 

Fuel oil, gal.1,200 

Engine cooling water, gal.230 

Sand, cu. ft.16 

Air brake schedule.24-RL 

Gear ratio.65:12, 62:15, 61:16, 60:17, 59:18, 58:19, 57:20, 56:21 

Continuous rating, tractive force, lb. 

52,400, 40,000, 37,000, 34,000, 32,000, 29,500, 27,500, 25,500 
Maximum speed, m.p.h.55, 65, 71, 77, 83, 89, 95, 102 


Partial List of Railroads Using General Motors 1,500-Hp 
Freight Locomotives (F3 b F7) As of March 31, 1950 

Atchison, Topeka & Santa Fe 
Atlantic Coast Line 
Baltimore & Ohio 

Ttancror 9j ArnnQtnnV 

Boston & Maine 
Canadian National 
Central of Georgia 
Chicago & Eastern Illinois 
Chicago & North Western 
Chicago, Burlington & Quincy 
Chicago Great Western 
Chicago, Ind. & Louisville 
Chicago, Milw. St. P. & P. 

Chicago, Rock Island & Pacific 
Clinchfield 

Delaware, Lackawanna & Western 
Denver & Rio Grande Western 
Erie 

Florida East Coast 
Georgia Railroad 
Grand Trunk Western 
Great Northern 
Kansas City Southern 
Lehigh Valley 
Louisville & Nashville 


Maine Central 
Mexican Government Ry. 
Minneapolis & St. Louis 

Mnlc Rt Paul Rr S St. TVfari#* 

Missouri-Kansas-Texas 

Missouri Pacific 

Nashville, Chatt. & St. Louis 

New York Central 

New York Ontario & Western 

Northern Pacific 

Pennsylvania 

Reading 

Richmond, Fred. & Potomac 

St. Louis-San Francisco 

St. Louis-Southwestern 

Seaboard Air Line 

Southern 

Southern Pacific 

Spokane, Portland & Seattle 

Texas & Pacific 

Toledo, Peoria & Western 

Union Pacific ✓ 

Wabash 

Western Maryland 

Western Pacific 

Western Railway of Alabama 


ear Ratio 


Speed-Miles Per Hour 




Electro-Motive Division—General Motors Corporation 
























































































Location of Parts—General Motors 1,500-Hp. F7 Freight Locomotive, A Uuit 


1. 

2 . 

3. 

4. 

5. 

6 . 

7 . 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 
17. 


Engine E.M.D. Model 16-567-B 

Main generator and alternator 

Generator blower 

Aux. generator 

Control cabinet 

Air compressor 

Traction motor blower 

Instrument board 

Control stand 

Speedometer recorder 

Air brake valve 

Cab heater 

Seat 

Hand brake 

Fuel tank vent with flame arrestor 
Lub. oil filler 
Lub. oil cooler 


18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 


Engine water tank 

Engine control & instrument panel 

Load regulator 

34 in. fan and motor 

Radiator 

Horn 

Exhaust manifold 
Fuel filler 
Sand box 

Hefid light—fixed beam 
Batteries 

Fuel tank—1,200 gal. 

Main air reservoir 

Air intake and shutters 

Coupler between units 

Air intake for grids & engine room 

Fuel tank gauge 


35. Door—plain 

36. Emergency fuel cut-off 

37. Engine water filler (both sides) 

38. Toilet 

39. Battery charging receptacle (left side only) 

40. Sanding nozzles 

41. Blue flag bracket 

42. A.C. contactor cabinet 

43. Number box 

44. Boiler 

45. Boiler water tank—820 gal. 

46. Boiler water tank—330 gal. 

47. Boiler water tank—600 gal. 

48. Boiler water softener 

49. Boiler water filler—both sides 

50. Dynamic brake grids & Blowers* 

* Modifications 


Electro-Motive Division—General Motors' Corporation 
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Parts—General 




1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 


Engine E.M.D. Model 16-567-B 
Main generator and alternator 
Generator blower 
Aux. generator 
Control cabinet 
Air compressor 
Traction motor blower 
Hand brake 

Fuel tank vent with flame arrestor 

Lub. oil filler 

Lub. oil cooler 

Engine water tank 

Engine control & instrument panel 

Load regulator 


15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 


34-in. fan & motor 
Radiator 

Air brake equipment 
Exhaust manifold 
Sand box 
Fuel filler 
Batteries 

Fuel tank—1,200 gal. 

Main air reservoir 
Air intake & shutters 

Battery charging receptacle (left side only) 
Air intake for grid & Engine Room 
Fuel tank gauge 
Emergency fuel cut-off 


29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 


Engine water filler (both sides) 

Sanding nozzles 

A.C. contactor nozzles 

Horn* 

Hostler control* 

Dynamic -brake grids & blowers* 
Boiler* 

Boiler water tank—200 gal.* 

Boiler water tank—1,200 gal.* 
Couplers between units* 

Boiler water tank filler (1,200 gal.) 
Boiler water softener* 


* Modifications 
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DIESEL-ELECTRIC LOCOMOTIVES: Passenger 


Partial List of Railroads Using General Motors Passenger Locomotives (E7 and E8) As of March 31, 1950 

(E8 shown above) 

Chicago, Burlington & Quincy 
Chicago, Milw. St. P. & P. 

Chicago, Rock Island & Pacific 
Florida East Coast 
Great Northern 
Gulf, Mobile & Ohio 
Illinois Central 
Kansas City Southern 
Louisville & Nashville 
Maine Central 
Missouri-Kansas-Texas 


Missouri Pacific 

New York Central 

Pennsylvania 

St. Louis-San Francisco 

Seaboard Air Line 

Southern 

Southern Pacific 

Spokane, Portland & Seattle 

Taxas & Pacific 

Union Pacific 

Wabash 


Atlantic Coast Line 

Boston & Maine 

Canadian Pacific 

Chicago, Burlington & Quincy 

Missouri-Kansas-Texas 

Pennsylvania 

Richmond, Fred. & Potomac 
St. Louis-San Francisco 
Southern Pacific 
Wabash 


Atchison, Topeka & Santa Fe 
Atlantic Coast Line 
Baltimore & Ohio 
Bangor & Aroostook 
Boston & Maine 
Central of Georgia 
Chesapeake & Ohio (P.M.J 
Chicago & Eastern Illinois 
Chicago & North Western 


General Motors 2,250-Hp., E8 Passenger Locomotive, 
General Characteristics, Weights and Dimensions 

Model.E8 

Type: 

Whyte symbol.0-6-6-0 

A.A.R. symbol.AlA-AlA 

Engines: 

Number per unit.2 

Type.12 cyl., 2 cycle, vee 

Model.567B 

Cylinders, bore and stroke, in.8 % by 10 

Horsepower, each engine.1,125 

Traction motors, number. 

Journal bearings: 

Type... 

Size. 

Wheels, diameter, in. 

Wheel base, ft.-in.: 

Truck.. 

Locomotive. 

Distance between truck centers, ft.-in 


... Roller 
6 V 2 by 12 
.36 


A Unit B Unit 

...10-3 10-8 

14-10H 14-7^ 

... 70-3 70-0 


Maximum dimensions, over-all, ft.-in. 

Width.. 

Height... 

Length over coupler pulling faces 
Weights in working order, lb.: 

Locomotive, total approx. 

On drivers, approx. 

Trucks, each. 

Maximum radius curvature, deg. 

Supplies (total capacity): 

Lubricating oil, gal. 

Fuel oil, gal. 

Engine cooling water, gal. 

Train heating water, gal. 

Sand, cu. ft.... < 

Air brake schedule. 

Gear ratio. 

Continuous rating, tractive force, lb.. 
Maximum speed, m.p.h. 


.330 330 

.1,200 1,200 

.400 400 

.1,350 1,350 

.16 . none 

.24-RL 

. .. .52:25, 55:22, 56:21, 57:20 
19,500, 23,500, 25,000, 27,000 
.117, 98, 92, 85 


Speed-Miles Per Hour 
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Location of Parts—General Motors 2,250-Hp., E8 Passenger Locomotive, A Unit 


1. Engine—model 12-567-B 

2. Main generator & alternator 

3. Generator blower 

4. Aux. generator 

5. Control cabinet 

6. Air compressor 

7. Traction motor blower 

8. Instrument panel 

9. Controller 

10. Speedometer recorder 

11. Air brake stand 

12. Cab heater 

13. Seat 

14. Hand brake 

15. Fuel tank vent with flame arrestor 

16. Lub. oil filler 

17. Engine water tank & lub. oil cooler 

18. Engine control & instrument panel 

19. Load regulator 


20. Fan & motor 

21. Radiator 

22. Horn 

23. Exhaust manifold 

24. Sand box 

25. Fuel filler 

26. Head light* 

27. Batteries 

28. Fuel (1,200 gal.) & water (1,200 gal.) tank 

29. Main air reservoir 

30. Air intake & shutters 

31. Boiler water filler 

32. Engine room ventilator 

33. Air intake for grids 

34. Fuel tank gauge 

35. Door (plain) 

36. Emergency fuel cut-off 

37. Dynamic brake hatch* 

38. A.C. contactor cabinet 


39. Steam generator* 

40. Air compressor aftercooler 

41. Toilet 

42. Battery charging receptacle 

43. Sanding nozzles 

44. Blue flag bracket 

45. Air brake rack 

46. Water cooler* 

47. M.P. pipe line filter 

48. Hinged sash 

49. Fixed sash 

50. Sand box filler 

51. Steam generator room shutters 

52. Number box 

53. Steam generator air intake 

54. Steam generator stack * 

55. Battery box vents 

56. Water tank vent 


* Modifications. 
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Location of Parts—General Motors 2,250-Hp., E8 Passenger Locomotive, B Unit 


■yf 




1. Engine—model 12-567-B 

2. Main generator & alternator 

3. Generator blower 

4. Aux. generator 

5. Control cabinet *" 

6. Air compressor 

7. Traction motor blower 

8. Sand box filler 

9. Controller* 

10. Boiler room shutters 

11. Air brake stand * 

12. Boiler air intake 

13. Steam generatot^stack 

14. Hand brake 

15. Fuel tank vent & flame arrestor 

16. Lub. oil filler 

17. Engine water tank & lub. oil cooler 

18. Engine control & instrument panel 

19. Load regulator 

20. Fan & motor 

21. Radiator 

22. Horn 

23. Exhaust manifold 

24. Sand box* 

25. Fuel filler 

0 

• Modifications 


26. Battery box vents 

27. Batteries 

28 Fuel (1,200 gal.) & Water (1,200 
gal.) tank 

29. Main air reservoir 

30. Air intake & shutters 

31. Boiler water filler 

32. Engine room ventilator 

33. Air intake for grids 

34. Fuel tank gauge 

35. Door 

36. Emergency fuel cut-off 

37. Dynamic brake hatch * 

38. “A-C” contactor cabinet 

39. Steam generator* 

40. Air compressor aftercooler 

41. Toilet 

42. Battery charging receptacle 

43. Sanding nozzles* 

44. Blue flag bracket 

45. Air brake rack 

46. Hostler’s hinged sash 

47. M.R. pipe line filter 

48. Hinged sash 

49. Fixed sash 

50. Water tank vent 
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Tractive Force-Thousand Pcunds 



DIESEL r ELECTRIC LOCOMOTIVES: Heavy Duty Passenger 


General Motors 1,500-hp. FP7 heavy-duty passenger locomotive 


Partial List of Railroads Using the FP7 Passenger Locomotive, 

As of March 31, 1950 


Atlanta & West Point 
Chicago & Eastern Illinois 
Chicago, Rock Island & Pacific 
Georgia Railroad 
Mexican Government Ry. 
Western Pacific 
Western Railway of Alabama 


General Characteristics, Weights and Dimensions 

Model. 

Type: 

Whyte symbol..i 

A.A.R. symbol. 

Engines: 

Number per unit. 

Type...16 cyl., 2-cyc 

Model. 

Cylinders, bore and stroke, in.8 % 

Horsepower available for traction. 

Traction motors, number. 

Journal bearings: 

Type... 

Size, in.6^ 

Wheels, diameter, in. 

Wheel base, ft.-in.: 

Truck... 

Locomotive. 

Distance between truck centers, ft.-in. 

Maximum dimensions, over-all, ft.-in.: 

Width. 

Height. 

. Length over. coupler pulling faces. 

Weights in working order, lb.: 

Locomotive, total, approx.1 

On drivers, approx. ' 

Truck, each.- ... 

Minimum radius curvature, deg. 

Supplies (total capacity): 


Gear Ratio 


Lubricating oil, gal. 

Fuel oil, gal. 

Engine cooling water, gal. 

Train heating water, gal: 

Without dynamic brakes. 

With dynamic brakes. 

Sand, cu. ft. 

Air brake schedule. 

Gear ratio. 

Continuous rating, tractive force, lb 
Maximum speed, m.p.h. 


Electro-Motive Division—General Motors Corporation 
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Key to Location of Principal Parts on the General-Motors 1,500-Hp. FP7 Heavy-Duty Passenger Locomotives 


1. Engine EMD Model 16-567-B 

2. Main generator and alternator 

3. Generator blower 

4. Auxiliary generator 

5. Control cabinet 

6. Air compressor 

7. Traction-motor blower 

8. Instrument board 

9. Control stand 

10. Speedometer recorder 

11. Air-brake valve 

12. Cab heater 

13. Seat 

14. Hand brake 

15. Fuel-tank vent with flame 
arrestor 

16. Lubricating-oil filter 

17. Lubricating-oil cooler . 

18. Engine-water tank 


19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 
35.. 


Engine control and instrument 
panel 

Load regulator 
34-in. fan and motor 
Radiator 
Horn 

Exhaust manifold 
Fuel filler 
Sand box 

Fixed-beam headlight 
Batteries 

1,200-gal. fuel tank 
Main air reservoir 
Air intake and shutters 
Coupler between units 
Air intake for grids and en¬ 


gine room 
Fuel-tank gauge 
Plain door 






36. Emergency fuel cut-off 

37. Engine-water filter (both 
sides) 

38. Toilet 

39. Battery charging receptacle 
(left side only) 

40. Sanding nozzles 

41. Blue-flag bracket 

42. a.c. contactor cabinet 

43. Number box 

44. Boiler 

45. 820-gal. boiler-water tank 

46. 330-gal. boiler-water tank 

47. 600-gal. boiler-water tank 

48. Boiler-water softener 

49. Boiler-water filler (both sides) 

50. Dynamic brake grids and 
blowers* 

* Modifications 
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Partial List of Railroads Using General Motors 1,200-Hp. Switching Locomotives SW-7 


Chesapeake & Ohio (P.M.) 
Chicago & Eastern Illinois 
Great Northern 
Illinois Central 
Lehigh Valley 


Louisville & Nashville 
New York Central 
Northern Pacific 
Pennsylvania 
Southern 
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DIESEL-ELECTRIC LOCOMOTIVES: Transfer 



General Motors 2,400-Hp. Transfer Locomotive 
General Characteristics, Weights and Dimensions 

Model. TR -4 

Type: 

Whyte symbol.0-4-4-0 +0-4-4-0 

A.A.R. symbol.B-B +B-B 

Engines: 

Number per unit.One 

V *' * u.. 12 2 -cycle, vee 

Cylinders, bore and stroke, m. 8 ^ by 10 

•'Horsepower available for traction.1,200 

Traction motors, number. ’ 4 

Journal bearings: 

JyP«;.Plain 

Size, in. 6 H by 12 

Wheels, diameter, in. 40 

Wheel base, ft.-in.: 

Truck..... 

Locomotive... 

Distance between truck centers, ft.-in. 777777 64-0 

Maximum dimensions, over-all, ft.-in.: 

Width.. 

Height. 14-6X 

Length over coupler pulling faces.86-5 

Weights in working order, lb.: 

Locomotive, total, approx. 496,000 

, On drivers, approx... 496,000 

Minimum radius curvature, ft.. 

Supplies (total capacity): 

Lubricating oil, gal. 330 

Fuel oil, gal.7.7.7. Y,200 

Engine cooling water, gal.. 

Sand, cu. ft. .56 

Air brake schedule.. 

Gear ratio... 62.15 

Continuous rating, tractive force, lb. 77.! 62.400 

Maximum speed, m.p.h.. ’ 55 
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Lima-Hamilton 800-Hp. Switching Locomotive General Characteristics, Weights and Dimensions 


Model. 

Type: 

Whyte symbol. 0-4-4-0 

A.A.R. symbol.B-B 

Engines: 

Number per unit. One 

Type...6 cyl.,4 cycles, in line 

Cylinders, bore and stroke, in.9 by 12 

Horsepower available for traction.800 

Generator: 

Make.Westinghouse 

_ Type...499A 

Traction motors: 

Number. .4 

Make.Westinghouse 

, T yi|f • ...362D 

Journal bearings: 

Type. Plain 

Size.6 H by 12 

Wheels, diameter, in.40 

Wheel base, ft.-in.: 

Truck.8-0 


Locomotive. 30-3 

Distance between truck centers, ft.-in_‘ ’' *' *' 22-3 

Maximum dimensions, over-all, ft.-in.: 

Width.10-2M 

Height. 14-6 

Length over coupler pulling faces. 45-7 

Weights in working order lb.: 

Locomotive, total approx, (unless otherwise specified).230,000 

On drivers, approx..230,00C 

Minimum radius curvature, ft. (with train). 100 

Supplies (total capacity): 

Lubricating oil, gal. 130 

Fuel oil, gal.600 

Engine cooling water, gal.•.. 190 

Sand, cu. ft.... ..]....3C 

Air brake schedule.. 7. 6SL 

Gear ratio.... 14:6* 

Starting tractive force, lb.: 

At 25 per cent adhesion.. .57,500 

At 30 per cent adhesion.69,000 

Maximum speed, m.p.h.• .60 
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Lima-Hamilton 1,200 Hp. Road Switching Locomotive 
General Characteristics, Weights and Dimensions 

Type: 

Whyte symbol.0-4-4-0 

A.A.R. symbol.B-B 

Engines: 

Number per unit.One 

Type.8 cyl., 4 cycle, in line 

Cylinders, bore and stroke, in.9 by 12 

Horsepower available for traction.1,200 

Generator: 

Make.Westinghouse 

Type.499A 

Traction motors: 

- Number..,. ...4 

Make.Westinghouse 

Type. 362D 

Journal bearings: 

Type.. .Plain 

Size..6H by 12 

Wheels, diameter, in. 40 

Wheel base, ft.-in.: 

Truck.....9-10 

Locomotive.40-10 

Distance between truck centers, ft.-in.:.31-0 

Maximum dimensions, over-all, ft.-in.: 

Width. 10-2H 

Height..14-6 

Length over coupler pulling faces.*..57-0 

Weights in work'.ig order, lb.: 

Locomotive, total, approx.....'. 250,000 

On drivers, approx. 250,000 

Minimum radius curvature, ft. (with train).150 

Supplies (total capacity): 

Lubricating oil, gal.145 

Fuel oil, gal. 800 

Engine cooling water, gal. 225 
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Train heating water, gal, 
Sand, cu. ft............ 

Air brake schedule.. 

Gear ratio. 

Starting tractive force, lb.: 
At 25 per cent adhesion. 
At 30 per cent adhesion. 
Maximum speed, m.p.h. 
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DIESEL-ELECTRIC LOCOMOTIVES: Switching and Transfer 
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Location of equipment in Lima-Hamilton 2,400-hp. transfer locomotive. 

Lima-Hamilton Corporation 
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DIESEL-ELECTRIC LOCOMOTIVES 




Partial List of Railroads Using the Fairbanks-Morse 

Heavy Duty Locomotive H20-44 


Akron, Canton & Youngstown 
New York Central 
Pennsylvania 

Pittsburgh & West Virginia 
Union Pacific 


Fairbanks-Morse 2,000-hp. heavy-duty locomotive 


Above and below 
H20-44. For table of characteristics, weights and dimensions of 2 
hp. heavy duty locomotive with six motors see opposite page 


Fairbanks-Morse 2,000-Hp. Heavy-Duty Locomotive 
General Characteristics, Weights and Dimensions 


Model. 

Type: 

Whyte symbol. 

A.A.R. symbol. 

Engines: 

Number per unit. 

Type. 

Model.. 

Cylinders, bore and stroke, in. 

horsepower available for traction. 

Generator: 

Make. 

Type. 

Traction motors: 

Number. 

Make... 

Type.. 

Journal bearings: 

Type. 

Size. 

Wheels, diameter, in. 

Wheel base, ft.-in.: 

Truck. 

Locomotive... • . 

distance between truck centers, tt.-in. 

Maximum dimensions, over-all, ft.-in.: 

Width. 

Height..... 

Length over coupler pulling faces. 

Weights in working order, lb.: 

Locomotive, total, approx. 

On drivers, approx. ••••••••• v ■ *: v - 

Minimum radius curvature, deg. (with train)- 

Supplies (total capacity): 

Lubricating oil, gal. 

Fuel oil, gal..'.. 

Engine cooling water, gal. 

Sand, cu. ft. 

Mr brake schedule.• • • • • 

3t arting tractive force, lb. (30 per cent adhesion) 

Gear ratio..,v. 

Continuous rating, tractive force, lb. 

Maximum speed, m.p.h. 


0-4-4-0 

...B-B 


.One 

10 cyl., 2 cycle, opposed piston 

.38D8 y 8 

. &M by 10 

.2,000 

.Westinghouse 

. 474-A 


Gear Ratio 


Westinghouse 
.370-F 


.. Plain 
7 by 14 

.42 


Speed-Miles Per Hour 


Fairbanks, Morse and Company 
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Side elevation and plan of Fairbanks-Morse 2,000-hp. heavy-duty loco 

motive H20-44. 
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Fairbanks-Morse 2,000-Hp. Heavy-Duty Locomotive 

(Six-Motors) 

General Characteristics, Weights and Dimensions 

Model .H 20-66 

Type: 

Whyte symbol.0-6-6-0 

A.A.R. symbol. C-C 

Engines: 

Number per unit..One 

7yv?\ . 10 cyl.. 2-cycle, opposed piston 

Model.38D8H 

Cylinders, bore and stroke, in.’ 8 U by 10 

Horsepower available for traction. 2 000 

Generator: 

.Westinghouse 

-r J- ypc **l. . 

Traction motors: 

Number.. 

.Westinghouse 

Type.. 370 G 

Wheels, diameter, in.. 4 ? 

Wheel base, ft.-in.: .* 

Track....13-0 

Locomotive.. .. 39-3 

TXaranrr between truck centers, ft.-in... 27-0 

Maximum dimensions, over-all, ft.-in.: 

gjft ?... 

Length over coupler pulling faces.....’ .*.' . 52-8 

in working order, lb.: 

I^cocotive, total, approx.280,000 

approx *.280,000 

* 330,000 

Jbaal capacity): 

Labneatmg oil. gal. . 

c P?. ..1,200 

water, gal.200 

ca. rt-. 90 

.V.V.V.V.V.6SL 

year ratio.. . .63:15 

Starting tractive force, lb. (30 per cent adhesion with ballast).99 000 

Continuous ratft^ tra c ti ve force, lb. 72 goo 

Maximum speed. m.p_h.. * 70 


Air brake 


ooofcng water, gal. 
s- ft.. 


Continuous 
Maximum s 


y. 


y. 






v m 




mm 




- 


i 


■ 

y/:\ 


%c. 














mm 


■HSs.Jl 






f 


% 
;fev llt 







Fairbanks, Morse and Company 
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Fairbanks-Morse 2,000-hp. C-Line A unit. For B unit diagram see page 177. 



Fairbanks-Morse Consolidation-Line Freight Locomotives 
General Characteristics, Weights and Dimensions 


Model. \... 

Type: 

Whyte symbol. 

A.A.R. symbol. 

Engines: 

Number per unit... 

Type. 

Model.. 

Cylinders, bore and stroke, in.. 

Horsepower available for traction. 

Traction motors number. 

Journal bearings: 

Type. 

Size.. 

Wheels, diameter, in. 

Wheel base, ft.-in.: 

Truck. 

Locomotive... 

Distance between truck centers, ft.-in. 

Maximum dimensions, over-all, ft.-in.: 

Width. 

Height. t . 

Length over coupler pulling faces. 

Weights in working order, lb.: 

Locomotive, total, approx. 

On drivers, approx. 

Minimum radius curvature, deg.. 

Supplies (total capacity): 

Lubricating oil, gal.., 

Fuel oil, gal. 

Engine cooling water, gal. 

Train heating water, gal. 

Sand, cu. ft... 

Air brake schedule.. 

Starting tractive force, lb. (30 per cent adhesion) 

Gear ratio.. ...... 

Continuous rating, tractive force, lb. 

Maximum speed, m.p.h. 


CF16-4 

0-4-4-0 

B-B 


One 

8 cyl., 2 cycle 
opposed piston 

8H by 10 
1,600 

4 


Roller 
6 y 2 by 12 

42 


9-4 

43-4 

34-0 

10-6 

15-0 

56-6 

240,000 

240,000 

21 

300 

1,200 

310 

20 
24-RL 
72,000 
68:15 
52,500 
65 ' 


CF20-4 

0-4-4-0 

B-B 

One 

JO cyl., 2 cycle, 
opposed piston 

8H by 10 ' 
2000 

4 

Roller 
6Y 2 by 12 

42 

9-4 

43-4 

34-0 

10-6 

15-0 

56-6 

246,000 

246,000 

21 

350 

1,200 

330 

20 

24-RL 

73,800 

63:15 62:17 

48,600 

70 80 


CF24-4 

0-4-4-0 

B-B 

One 

12 cyl., 2 cycle, 
opposed piston 

8H by 10 
2,400 
4 

Roller 
6 K by 12 
42 

9-4 

43-4 

34-0 

10-6 
15-0 
* 56-6 

252,000 

252,000 

21 

400 

1,200 

350 

20 

24-RL 

75,600 

60:19 

42,20036,600 

90 


% 




Fairbanks, Morse and Company 
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DIESEL-ELECTRIC LOCOMOTIVES: Passenger 



Above—A and B units of the Fairbanks-Morse 1,600-hp., 2,000-hp. and 
2,400-hp. Consolidation-Line passenger locomotives. Below and right— 

Front end diagram and view of passenger locomotives. 




Fairbanks, Morse and Company 






































































































































































































































































































































































































































































Partial List of Railroads Using Fairbanks-Morse 1,200-hp. Switching Locomotive H12-44 


Apache 

Atchison, Topeka & Santa Fe 

Baltimore & Ohio 

Chicago, Indianapolis & Louisville 

Chicago, Milwaukee, St. Paul & Pacific 

Chicago North Western 

Denver & Rio Grande Western 

Indianapolis Union 

Kentucky & Indiana Terminal 


% 

Minnesota Western 
New York Central 

New York, Chicago & St. Louis (Nickel Plate) 
Pennsylvania 

St. Louis - San Francisco 

Terminal Railroad Association of St. Louis 
Union Pacific ^ 

Wabash 



Left—End 


view of Fairbanks-Morse 1,200-hp. Switching 
tive. Below—Tractive force-speed curve. 


Locomo- 
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Fairbanks, Morse and Company 






















J ! 










I 




1 


































I 


I 















































s 


r-8' 


8 * 0 ’ 


40" WHEELS 


33 - 6 " 


25-6 


8 - 0 " 


48 - 10 ' 


WM 

/ /7, ¥// 




•X 

2 


40" WHEELS 
— 7'-8?- 


K 

>< 

2 _ 

< 




—O U- 





-25 , -6’-- 

-33'-6'- 

--48'-10' 


8 , - 0 ' 
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Model 

Type: 


Fairbanks-Morse, 1,200-Hp. Switching Locomotive. General Characteristics, Weights and Dimensions 


HI 2-44 




Number per unit. . 

.. cyl., 2-cycle, opposed' piston 

Cylinders, bore and stroke, in.. JL? 

Horsepower for traction. . Xs , y 9 Ax 

Traction motors, number. . 4 

Journal bearings: . * 

IS* ...Plain 

Wheels, diameter. in-.V.V.V.V. . by !q 

Wheel base, ft.-in.: . . 

Truck. o n 

Locomotive.' ’ ‘ *. 

Distance between truck centers, ft.-in. -'!!!!!!!!!!!!!!!. 125-6 


Maximum dimensions, over-all, ft.-in.: 

Width. 

Height. }r| 

Length over coupler pulling faces. !!!!!!!’.!’.!’.!!’!.’ [48-10 

Weights in working order, lb.: 

Locomotive, total, approx. 94/ = 

On drivers, approx.246,’ooo 

Minimum radius curvature, deg. (with train)..29 J 

Supplies (total capacity): 

Lubricating oil, gal. 9 ^ 

Fuel oil, gal.. 

Engine cooling water, gal. .,^ 

Sand, cu. ft. . 

Air brake schedule.. ” .; « 

Gearratio. *. 68 li 

Starting tractive force, lb. (30 per cent'adhesion')'.. 73 80C 

Continuous rating, tractive force, lb. nrS 

Maximum speed, m.p.h. 60 


Fairbanks, Morse and Company 
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Fairbanks-Morse 1,600-Hp. All-Purpose Locomotives 
General Characteristics, Weights and Dimensions 


Model. 

Type: 

Whyte symbol.. 
A.A.R. symbol.. 
Engines: 

Number per unit 
Type. 


Model. 

Cylinders, bore and stroke, in. 

Horsepower for traction. 

Traction motors, number. 

Journal bearings: 

Type.. 

Size... 

Wheels, diameter, in. 

Wheelbase, ft.-in.: 

Truck.. 

Locomotive. 

Distance between truck centers, ft.-in. 

Maximum dimensions, over-all, ft.-in.: 

Width. 

Height.. 

Length over coupler pulling faces. 

Weights in working order, lb.: 

Locomotive, total, approx. 

On drivers, approx.... 

M inimum radius curvature, deg. (with train). 

Supplies (total capacity): 

Lubricating oil, gal... 

Fuel oil, gal. 

Engine cooling water, gal. 

Train heating water, gal. 

Sand, cu. ft.. 

Air brake schedule. 

Starting tractive force, lb. (30 per cent adhesion). 

Gear ratio....68:15 

Continuous rating, tractive force, lb.52,500 

Maximum speed, m.p.h.. 65 


H16-44 

HI 6-64 

H16-66 

0-4-4-0 

0 -6-6-0 

0 -6-6-0 

B-B 

AIA-AIA 

C-C 

One 

One 

.One 

8 cyl., 2 cycle, 

8 cyl., 2 cycle. 

8 cyl, 2 cycle. 

opposed piston 

opposed piston 

opposed piston 

38D8H 

38D8K 

38D8^ 

8 H by 10 

8 y s by 10 

SH by 10 

1,600 

1,600 

1,600 

4 

4 

6 

Plain 

Plain 

Plain 

7 by 14 

6 y 2 by 12 

6 ^ by 12 

42 

42 

42 

9-6 

10-10 

13-0 

39-6 

40-10 

42-3 

30-0 

30-0 

30-0 

10-4 

10-4 

10-4 

14-6 

14-6 

15-0 

54-0 

55-8 

55-8 

240,000 

252,000 

300,000 

240,000 

168,000 

300,000 

23 

22 

22 

300 

300 

300 

900 

800 

800 

. 175 

175 

175 

740 

740 

740 

28 

28 

28 

6 -SL 

6 -SL 

6 -SL 

72,000 

50,400 

90,000 

63:15 62:17 60:19 

68:15 63:15 

68:15 63:15 

48.600 42,200 36,600 

52,500 48,600 

78,700 72,900 

70 80 90 

65 70 

65 70 


List of Railroads Using Fairbanks-Morse 1,600-Hp. All Purpose Loco 
motives 

Akron, Canton & Youngstown 
Atchison, Topeka & Santa Fe 
Central of Georgia 
Central Railroad of New Jersey 
Chicago, Indianapolis & Louisville 
Chicago North Western (6-Motor) 

Chicago, Rock Island & Pacific 
Denver & Rio Grande Western 
Kansas City Southern 
long Island 

Missouri-Kansas-Texas 

• • • • 

Xew York, New Haven & Hartford 

Soathern 

Union Pacific 


■3 


■3 60 


l 

0> 

£ 40 

o 


20 30 40 50 

Speed-Miles Per Hour 


Tractive force curve (H 16-66 locomotive) 


Fairbanks, Morse and Company 


Fairbanks-Morse 1,600-Hp. All-purpose locomotive H 16-44 
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General Characteristics, Weights and Dimensions of the G.E. 44-Ton 

Diesel-Electric Locomotive for Yard and Road Service 


. rack, gauge, ft.-in. 

Wheel arrangement. 

No. of engines per cab. .......... 

Horsepower available for traction..... 

Journal bearings: Type. 

Size, in.. 

Wheels: Driving, pairs. 

Idling, pairs. 

Diameter, in. 

Wheel base: Truck, ft.-in. 

Jl . , Locomotive, between truck centers, ft 

^pderframe construction. 

Weights, in working order, lb.: 

Locomotive, total. 

On drivers. 

Light. . 


• •4-8 M 
. 0-4-4-0 
. .Two* 
....350 
Friction 
.5 by 9 
.. .Four 


Maximum overall dimensions, ft.-in.: 

Width. 

Height...;. 

Length, inside knuckles. 

Minimum radius curvature, with train. 

Supplies (total capacity): 

Lubricating oil, gal.. 

Fuel oil, gal. 

Engine cooling water, gal.. 

Sand, cu. ft. 

Air brake schedule.7. 

Gear ratio.. 

Continuous-rating t.f. lb... 

Continuous-rating speed, m.p.h.’.. 

Maximum safe speed, m.p.h. 

Starting tractive force (at 30 per cent adhesion ), lb 


..33 

.6-10 

.18-9 

Welded fabricated 


.14-EL 
11.25:1 
13,000 
. Seven 
.... 35 
20,400 


Caterpillar 


position 


6 ftlOirv 


33T diom 


General Electric Company 















































DIESEL-ELECTRIC LOCOMOTIVES: Switching 



General Characteristics, Weights and Dimensions of the G.E. 70-Ton 

Diesel-Electric Road Switching Locomotive 


Track gauge, ft.-in.. 

Wheel arrangement. 

No. of engines per cab. 

Horsepower available for traction. 

Journal bearings: Type. 

, Size, in. 

Wheels: Driving, pairs. 

Idling, pairs. 

Diameter, in. 

Wheel base: Truck, ft.-in. 

Locomotive, total, ft.-in. 

Underframe construction. 

Weights, in working order, lb.: 

Locomotive, total. 

On drivers. 

Maximum overall dimensions, ft.-in.: 

Width. 

Height. 

Length, inside knuckles. 

Minimum radius curvature, locomotive alone. 

Supplies (total capacity): 

Fuel oil, gal. 

Lubricating oil, gal. 

Engine cooling water, gal. 

Sand, cu. ft. 

Air brake schedule. 

Gear ratio. 

Continuous-rating t.f. lb. 

Continuous-rating speed, m.p.h.. 

Maximum safe speed, m.p.h. 

Starting tractive force (at 30 per cent adhesion), lb 


... .4-8^ 
.. . 0-4-4-0 

.One 

.600 

. .Friction 
5 H by 10 
... .Four 

.0 

.36 

_6-10 

_26-3 

. Welded 

.139,000 
. 139,000 

_10-0 

..13-5H 
... .37-0 
.. .75 ft. 

.500 

.125 

.100 

.12 

... 14-EL 
...105:15 
.. .23,600 

.8 

.55 

...41,700 


It ) 4 I i 





General Electric Company 
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Electric Locomotives 


T HERE were 2,738 route miles (6,604 track miles) 
of electrified railroads in the United States and 
Canada as of Dec. 31, 1948. Most of the mileage lies 
in sections where traffic is dense. Motive power and 
electric rolling stock on the electrified lines consisted of 
596 locomotives in October, 1950. 

Systems 


The distribution systems used consist of (1) an 
11,000-volt, single-phase a.c. overhead catenary; (2) a 
Ac. overhead carrying 3,000, 2,400, 1,500, 1,200 or 600 
volts, or (3) a 600-volt, third-rail system. These volt¬ 
ages are nominal. In some cases direct current is ob¬ 
tained either from a third rail or an overhead wire and 
in one instance—notably the New York, New Haven 
& Hartford—multiple-unit cars and locomotives are 
operated either from a 600-volt, third-rail or an 11,000- 
Tolt, 25-cycle, a.c. overhead system. With the adoption 
by the Great Northern, in 1927, of motor-generator 
type locomotives receiving power from an 11,000-volt 
a.c. contact system, the three-phase system employing 
two contact wires disappeared in the United States. 


Locomotives 


Electric locomotives can be divided into four general 
issifications. 

1. Direct-current locomotives, in which current from 
e contact system is used directly by the motors through 
sistance control. 

2. Alternating-current locomotives employing series 
:. motors; power from the contact system is supplied 

a transformer on the locomotives and voltage to the 
Dtors is controlled by taps on the transformer. 

3. Motor-generator type locomotives which receive 
)wer from an a.c. contact system and convert that 
>wer by means of a motor-generator set on the loco- 
otive to direct current for the operation of d.c. series 
action motors. Control is obtained by generator field 
:d tat ion. 

4. Locomotives having three-phase traction motors 
>taining power from a single-phase contact system 
rough the medium of a rotating phase splitter and a 
rott-connected transformer. 

The systems used on extensions of existing systems 
r for new installations made during the past fifteen 
ars have been limited to either the 11,000-volt system 
tth series a.c. motors or the 3,000-volt direct-current 

rstem. 

Straight battery locomotives find a limited application 
id, in several cases, railroads use two-or-three-power 
comotives which can be operated from a contact sys- 
nor a Diesel engine or a battery carried on the loco- 
Dtive. 


Drives 

Drives used for electric locomotives may be classified 
either as individual or collective. In the case of collective 
drives, side rods are used to connect two or more driv¬ 
ing wheels and these side rods in turn are driven by a 
main rod directly from the motor or from a jack shaft 
which is gear-driven by a motor or motors. Among the 
individual drives are the gearless type in which the 
traction motor is mounted directly on the axle between 
frame-mounted pole pieces, the geared quill type, des¬ 
cribed subsequeutly, and the nose-suspended motor drive 


INDIVIDUAL DRIVES 



1—Axle Hung, Nose Suspended 2—Gearless. 

Motors. Single Reduction Gear. Armature on Axle. 



4, 5—Geared Quill, Motors and Quill on Frame. 

COLLECTIVE DRIVES 



6 —Geared Jack Shaft Side Rod Drive. 


in which one end of the motor rests on the axle bearing 
and the other on a nose suspension on the truck. The 
drive is through a motor pinion and an axle gear. This 
type of drive is used for some electric locomotive and 
for multiple-unit cars and Diesel-electric locomotives. 

All recently built electric locomotives have been de¬ 
signed with driving axles which are driven by a twin 
motor through a quill drive. The two motor pinions 
mesh with a single spur gear mounted at one end of 
a quill which surrounds the axle. A spider at each end 
of the quill transmits the drive through spring cups and 
wearing plates which allow for movement between the 
quill, which is carried in bearings in the twin motor, and 
the axle. 
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ELECTRIC LOCOMOTIVES: Heavy Domestic 



Great Northern 357.5-Ton Double-Unit Motor-Generator Type Electric Passenger and Freight Locomotive. Class 1-D-l + 1-D-l. 


Built by The Baldwin Locomotive Works and Westinghouse Electric Corporation. 

Eight 600-Volt D.C. Traction Motors. Weight on drivers, 274.8 tons. Total Length, 94 ft. 4 in. Diameter of driving wheels 56 in. Horse¬ 
power rating—hourly 4,330, continuous 3,660. Tractive force, lb.—start 137,400, max. 277,000, hourly 112,500, continuous 88,500. Speed, 

m.p.h.—max. 37.5, hourly 14.4, continuous 15.5. 


PANTAGRAPH Quo SW *00 
TERMINAL BOARDS 


circuit briaker 
resistance 


GEN SH FIELD CONTACTOR 


a c nor Fin o djschg res 


IC nor FIELD SWITCHES 



MAGNET VALVES 

Vfi-rr-HOUA METER' 


VOLT*U TRANS 
LIGHTING TRANS 


n*iM transformer 

TRANS A/RRELAV 


CAB WIDTH OVER GRAB HANDLES - I St 


AC MOTOR R/ElD RESISTANCE' 

RCCCH CtC F/ClD CONTACTORS 


CONTROL A RESET SW‘ 
CONTROL SU RAN* 


RANTRCFARN *B 



LOCKED DOWN POSITION OF PANTAGRRPH3 


RANTAQRARH GROUNDING SWITCH 


BELL CRANK COVER 
A FITTER A GAGE PANEL 


MG AIR 
CONDUIT 


MG FIELD 
RESISTANCE 


auxiliary control board 


COMPRESSOR 

MOTOR 


BlOU** 


REVERSER 


VOLTAGE 

TRANS 


DC GENERATOR 


CONTROL 




CONTROLLER 
CONTROL SWA* 
AIR BRAKE STi 

METER CHQ S* 


AC MOTOR 


HAND BRAKE 


EXCITER 


EXCITER 


MG STARTING 
RESISTANCE 


MAIN 

TRANSFORMER 


BLOWER (JHj 
^STORAGE BATTERIES 


AC LINE SWITCHES \\ 
STABILIZING SWITCHES 


M G. STARTING CONTROLLER BLOWER 


TIRE COMPENSATING RES 


j | / SANDER SW \\ 
I INTERCOOLER 
DISTRIBUTING VALVE 


BOX COVER REMOVED 


TRACTION MOTOR SECT! 


Plan and Elevation of a Single Unit of the Great Northern Motor-Generator Type Electric Locomotive shown above. Built by The Baldwin Loco 


motive Works and Westinghouse Electric Corporation. 
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Pennsylvania Railroad 11,000 volt alternating current locomotive, 2-C -f- C-2, Class CG-1, for passenger service. Built by General Electric Com¬ 
pany, Westinghouse Electric Corporation, The Baldwin Locomotive Works and Pennsylvania Railroad. . 



(Description: Railway Age, February 15, 1936) 


Engine truck wheel diameter 

Driving. wheel diameter. 

Rigid wheel base. 

Total wheel base. 

Length—coupler faces . 

Number of motors. 


Control, Master Type. 

Weight on drivers. 

Total weight. 

Fating continuous hp. at rnii. 

Maximum starting tractive force, 25 per cent adhesion 
Maximum speed. 


Electro-pneumatic 

.303,000 lb. 

.477,000 lb. 

.4,620 

.70,700 lb. 

.100 m.p.h. 


w - n .«. v 


.. .v* 




-yy 








nosylvania Railroad 11,000 Volt Alternating Current Locomotive 2-B-2, Class O-l-a, for Passenger Service. Total Weight 309,500 lb.. Maximum 
[ Starting Tractive Force 33,500 lb. 
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ELECTRIC LOCOMOTIVES: Heavy Domestic 




Cleveland Union Terminal Electric Locomotive for Passenger and Switching Service. Built by American Locomotive Comoany and General Electric 

Company. Weight 408,000 lb.; 3,000-Volt Direct Current; Six motors. 
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New York Central Electric Trailer for Diesel Pushers. Class DHT-la operates on current drawn from Diesel-Electric Switchers. 
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New York Central Freight Locomotive Class R-2. Built by American Locomotive Company and General Electric Company 
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ELECTRIC LOCOMOTIVES: Heavy 


New Haven & Hartford 11,000-volt, 25-cycle, alternating current passenger locomotive EP-2, Road Nos. 0300-0326 
iss 1-C-l -f- 1-C-l. Built by Westinghouse Electric Corporation and The Baldwin Locomotive Works. 


New York, New Haven & Hartford Electric Passenger Locomotii e, Class EP-4, Road Nos. 0361-0366. Combination 11,000-Volt 

A.C. Overhead and 600-Volt D.C. Third Rail. Weight, 432,000 lb. 
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ELECTRIC LOCOMOTIVES: Heavy Domestic 




:X;Xv::x ; ::X 






Great Northern Single Cab, Motor-generator Locomotive, Built by General Electric Company. Total weight 720,000 lb. 11,000-volt, 25 cycle, single 

' phase 5,000 hp. 119,000 lb. tractive force. Class B-D ~r D-6 with all axles motorized. 




Left—Control position in the cab of Great 

Northern Locomotive. 


Above—Elevation of Great - Northern Loco¬ 
motive showing the layout of equipment. 
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Commonwealth cast steel four-wheel guiding truck for Pennsylvania Railroad Class GG-1 electric locomotive 


Bottom view of Commonwealth cast steel truck frame for truck 

shown above. 


Top view of Commonwealth cast steel truck frame for truck 

shown above. 
























































Turbine Locomotives 


T he first serious discussion of the gas turbine as a 
prime mover for American railway motive power 
was in a report presented before the Railway Fuel and 
Traveling Engineers’ Association in 1939 by a com¬ 
mittee of which the late L. P. Michael, mechanical en¬ 
gineer of the Chicago & North Western, was chairman. 
The reports of this committee were presented over a 
period of several years 1 . 

The first actual applications of turbines to locomotive 
use in America were steam. The General Electric Com¬ 
pany’s locomotive was a turbine-electric drive and in¬ 
cluded a condenser. The Westinghouse Electric Com-, 
pany developed a steam turbine with gear transmission 
which was applied to an otherwise essentially conven¬ 
tional Pennsylvania steam locomotive, built by Baldwin 
Locomotive Works, and a steam-turbine power plant 
with electric transmission for two Chesapeake & Ohio 
locomotives, also built by Baldwin. These locomotives 
operated non-condensing. The problem of providing 
adequate condenser capacity within locomotive space 
limitations is difficult of solution; without the condenser 
the steam turbine offers no appreciable advantage in 
fuel economy over the reciprocating steam engine. 

Five gas-turbine-electric locomotive projects are now 
current. One locomotive is in service, another is nearly 
ready for road tests and the others are in various stages 
of design development. 

The Alco-GE 4,500-hp. Single-Cab Experimental Gas- 
Turbine-Electric Locomotive 2 was placed in service 
early in 1949. In July of that year it went to the Union 
Pacific and has been operating in revenue freight service. 

The performance of this locomotive has been generally 
satisfactory. 3 , 4 The cost of operation is said to compare 
favorably with a 4,500-hp. three-unit Diesel-electric 
locomotive, except, when operating on Diesel fuel oil, 
the fuel cost comparison was quite unfavorable. When 
operating on Bunker C oil, the comparison was better. 
Its operation in tunnels was satisfactory. 


Pulverized-Coal-Burning Gos-Turbine Locomotive — 
After four years spent in research on the problems of 
coal handling, drying, pulverization, pressurization, feed 
control, combustion, and fly ash separation, a full-scale 
plant, utilizing a Houdry gas turbine unit, was placed 
in service by the Locomotive Development Committee of 
Bituminous Coal Research, Inc., at the Dunkirk, N. Y., 
plant of the American Locomotive Company in 1949. 3 , 5 
The Allis-Chalmers turbine set for the first locomotive 
was delivered to the Dunkirk plant during October, 
1950, where it will be used on the locomotive, and sub¬ 
jected to load and cyling tests. After these tests, the 
equipment will be installed in the two-unit locomotive. 

In one unit will be installed the coal bunker, stoker 
and dryer, the crushed-coal storage tank, the ball-mill 
pulverizer, the pulverized-coal storage tank, the pulver- 
ized-coal feeder which controls the output of the power 
plant, and the coal pump by which the pulverized coal 
is pressurized and from which the coal and air stream 
flow to the cumbustor. The other unit will contain the 
gas turbine and compressor, the electric generator and 
auxiliaries, and the combustor and ash-separation equip¬ 
ment. The turbine is designed to deliver 4,200 hp. at 
the generator. The locomotive is expected to be avail¬ 
able for road tests during 1951. 

The Westinghouse Oil-Fired Gas-Turbine-Electric 
Locomotive* -is a single unit containing two 2,000-hp. 
turbines which is carried on four four-wheel trucks. It is 
an experimental unit. For passenger-train heating one 
turbine exhausts through a Babcock & Wilcox waste-heat 
boiler rated at 2,500 lb. of steam per hour. The other 
exhausts to the atmosphere. A standard steam generator 
supplies an additional 2,500 lb. per hour. 

The Atchison, Topeka & Santa Fe Oil-Fired Gas-Tur¬ 
bine Locomotive 3 will be built by the Baldwin Locomotive 
Works. The Elliott Company turbine is rated at 3,750 hp. 
The locomotive is designed as a single cab unit with a 
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Storage 


Coat Bunker 
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The coal-supply system which will be installed on the Locomotive Development Committee s gas-turbine locomotive 
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Air Brake 
Equipment Racks 


Enginemans 
Control Station 


Control 

Cabinets 


Main 

Generators 


Power Plants 


Water Tanks 


Motor 

Blower 



Motor Blower 


Water Tanks 


r 

Air Compressors 


Batteries 


Steam Generators 


Cab Ventilating Fans 


Control 

Cabinet 


Aux. Diesel- 
Generator Set 



1- 

-Power plants 

6—Auxiliary Diesel-generator set 

11- 

-Steam generators 

2- 

-Main generators 

7—Batteries 

12- 

-Water tanks 

3- 

-Traction motors 

8—Engineman’s control station 

13- 

-Fue tanks 

4- 

-Control cabinets 

9—Air compressors 

14- 

-Cab ventilating fans 

5- 

-Motor blowers 

10—Air-brake equipment racks 




Wheel arrangement . B-B-B-B 

Length overall, ft.-in. 77 — 10 

Width, ft-.in-. IQ— 0—H 

Height, ft.-in. 14— 1 

Rigid wheel base, ft.-in. 9 — 0 

Total wheel base, ft.-in. 62 — 9 


Wheel diameter, ft.-in. 0 — 42 


Total locomotive weight, lb. 460,000 

Weight on drivers, lb. 460,000 

Per driving axle, lb. 57,500 

Rated hp. 4,000 

Starting Tractive force—25 per cent adhesion 115,000 

Continuous tractive force . 52,800 

Maximum speed m.p.h. 100 


General arrangement and dimensions of the Westinghouse experimental gas-turbine-electric locomotive 


4-8-8-4 wheel arrangement. The turbine has been under 
tests at the plant of the builder. Completion of the loco¬ 
motive is expected before the end of 1952. 

Lima-Hamilton Free-Piston Gas-Turbine Locomotive 
—An oil-burning free-piston gasifier has been developed 
by the Lima-Hamilton Corporation, a battery of six of 
which will provide the gas to the turbine of the 3,200-hp. 
locomotive which this company proposes to build. 3 The 
gas turbine and electrical equipment are from Westing- 

house Electric Company. 
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One of the 2,000-hp. gas-turbine-electric power plants for the Westinghouse experimental locomotive 
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Railroad Cars 


A 


MERICAN railroad cars had their beginning in 
crude four wheel vehicles resembling horse-drawn 
highway wagons and capable of carrying a load of about 
five tons. They were universally constructed with wooden 
bodies and those used in freight service generally were 
of the platform, open-top and house type. Cars for carry¬ 
ing commodities that required special handling, such as 
tank and refrigerator equipment, did not come into gen¬ 
eral use until after the Civil War. Four-wheel freight cars 
continued to be employed for many years, until the 1890’s, 
primarily in the coal trade. However, long before that 
time, the double truck car became the principal carrier 
on the railroads and has remained so to the present day. 
Metal constuotion of freight car bodies was tried early 
but no definite effort was made to build them in sizable 
quantities until 1895. Today practically all freight cars 
are constructed of steel with wooden lining and flooring 
in the closed types. Today’s cars have a capacity ten times 
as great per unit as did their early predecessors. 

Likewise passenger cars have developed from a small 
stagecoach-like body having a seating capacity of a dozen 
passengers to the 85-foot alloy steel or aluminum struc¬ 
ture of today. Modern cars are made in an infinite num¬ 
ber of combinations from mail, baggage, and full coaches 
to the variety of sleeping cars having several different 
accommodations. As with freight cars, wooden construc¬ 
tion predominated in the passenger car field until 1906 
at which time large numbers of steel cars were built. 
This long desired event took place nearly half a century 
after the advent of the earliest known all-metal passen- 
l ger cars in 1859. 

To transport many different kinds of lading in vast 
quantities freight cars are built in a variety of body 
types and capacities to meet the requirements of the 
shippers. Some of the railroads follow the Association 
of American Railroads Standards closely but others 
deviate from them in both general dimensions and in a 
number of details. The A.A.R. committee pointed out 
that the building of standard freight cars reduces initial 
sts, expedites delivery schedules, simplifies repairs and 
lowers, the inventories of car repair parts. 

Acting on recommendations from the Car Construc¬ 
tion Committee, the Mechanical Division of the A.A.R. 
has adopted “Standard” or “Recommended Practice” 

f 4 » • 

iesigns for several types of freight cars, a number of 
which are included in this edition. 

In order to define the various types of freight and 
senger cars the Mechanical Division has adopted a 
ries of Designation Classification Letters and Defini- 
>ns that are revised from time to time to meet changing 
ditions. The general groups used by the A.A.R. are 
follows: 


Freight Train Cars 

Class “X” Box Cars (plain, automobile, etc.) 

Class “V” Ventilator Box Cars 
Class “S” Stock Cars 
Class ‘“R” Refrigerator Cars 
Class “F” Flat Cars 
Class “G” Gondola Cars 

t * ^ • 

Class ?H” Hopper Cars 

Class “T” Tank Cars 

Class “L” Special Cars 

Class “N” Caboose Cars 

Class “MW” Maintenance of Way Cars 

Class “Y” Yard Cars 

Passenger Train Cars 

Class “B” Baggage Cars 
Class “C” Combined Cars 
Class “D” Dining Cars 
Class “E” Electric or Motor Cars 
Class “I” Instruction Cars 
Class “M” Mail Cars • • * 

Class “P” Passenger Cars 

Box Cars 

Box cars are primarily employed to transport valuable 
commodities requiring protection from the weather or 
against breakage. Besides the plain type of box car in¬ 
tended for ordinary freight traffic there are box cars 
made to accommodate the products peculiar to certain 
industries such as automobiles, furniture, lumber, fruits 
and vegetables. 

Express box cars equipped for passenger train opera¬ 
tion are constructed essentially the same as those in 
freight service but are fitted with air, signal and steam- 
heat pipes and have passenger car type air brakes and 
high-speed trucks. There were 740,851 box cars in the 
United States at the end of 1948. 

Refrigerator Cars 

The transportation of perishable commodities such as 
meat, milk, fruit and vegetables forms an important part 
of railway traffic that must be protected at an even tem¬ 
perature regardless of weather conditions. Various types 
of refrigerator and heater cars are employed in this 
service and most of them are operated in freight trains 
with equipment designed for that purpose. The excep¬ 
tion is milk in bulk which is usually transported in large 
insulated tanks mounted upon cars that are especially 
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equipped to run in passenger trains. A total of 131,412 
refrigerator cars of all types are in service of which 

111,179 are privately owned. 

Stock Cars 

Stock cars form a small percentage of the freight 
equipment on American railroads, accounting for only 3 
per cent of the total inventory. The railroads of the 
United States own 49,918 stock cars according to the 
latest statistics. There are also 1,747 privately owned 
cars, making a total of 51,665 cars in this service. 

Two types of stock cars predominate in the live animal 
carrying equipment. The single deck type for bovine cat¬ 
tle, mules, and horses and the double deck type for hogs, 
sheep and calves. There are also a few cars used for 
carrying live poultry with provisions and an attendant. 

Flat Cars 

Flat cars comprise an important group of freight car¬ 
rying equipment, although they amount to a small per¬ 
centage of the total number of cars in service. According 
to the I.C.C. statistics of Dec. 31, 1948, 67,479 flat cars 
were in service on the railroads of the United States. 

Flat cars vary in capacity from 50 tons to 200 tons and 
are used in carrying the largest and heaviest materials. 
There are several special types employed, including well- 
hole, depressed-center and pulp wood cars. 

No standard designs of flat cars have been made by 
the A.A.R. 

Gondola Cars 

No type of car has a greater usefulness in transporting 
a diversity of heavy and bulky commodities than the 
gondola. In the United States there are 319,781 gondola 
cars of all types, according to the latest statistics. 

Gondola cars are primarily used for carrying minerals 
of all kinds, lumber, steel products and machinery. These 
shipments require cars constructed in a great variety of 
types including those with fixed ends and solid floors. 
Others are equipped with drop doors in the floor; some 
with drop ends for steel products and a few with swing¬ 
ing side doors/ 

Hopper Cars 

Over 588,000 hopper cars provide the largest single 
number of open type cars and rank next to box cars in 
total numbers. 

Their service is generally confined to transporting 
coal from the mines to destination and provides revenue 
in one direction onlv. In some instances return loads of 

j 

iron ore and limestone are made. 

There are numerous hopper cars of various designs 
made for carrying other commodities and in special serv¬ 
ice including stone, ore. coke, cement, phosphate and 


other chemical compounds. The Association of American 
Railroads has adopted two designs of hopper cars as 
standard. A 50-ton car with two hoppers and a 70-ton 
car with three hoppers. 

Covered Hopper Cars 

- 

A self-clearing permanently enclosed car, with or with¬ 
out insulation, having fixed roof, sides and ends, and 
provided with openings for loading through roof or 
sides. The loading openings are fitted with weather- 
tight covers or doors. Covered hopper cars also are pro¬ 
vided with bottom openings for unloading, with tight- 
fitting covers, doors or valves. About 21,000 of these 
cars are in service. 

Tank Cars 

The transportation of bulk freight in liquid or semi¬ 
liquid form requires the use of a large number of tank 
cars of various types. About four hundred different com¬ 
modities are thus handled. The products include crude 
oil, fuel oils, lubricating oils, gasoline, kerosene, alcohols, 
acids, alkalis, coal tar products, chlorine, bleaches, in¬ 
secticides and fungicides, animal, vegetable and fish oils, 
fruit juices, beer, milk, paints, varnishes and lacquers 
and compressed gasses. 

Many of these commodities require special linings or 
material in the tanks to prevent their destruction and con¬ 
tamination of their products. Some tanks are made o: 
aluminum, wood, or nickel steel to preserve them from the 
corrosive action of the contents. Others are lined with 
rubber, glass, enamel or stainless steel. For the trans¬ 
portation of compressed gases under high pressures, 
multiple cylinders or containers of comparatively small 
diameter are mounted on or form part of the car. 

Due to the dangerous character of many of the prod¬ 
ucts carried in tank cars, their design and operation is 
prescribed by the Interstate Commerce Commission as 
well as the Association of American Railroads. The fab¬ 
rication of tanks by either fusion or forge welding is 
now common practice. I 

Approximately 150,625 tank cars are operated in the 
United States. Of these, 8,806 are owned by railroads 
and 141,819 by private car lines. I 

Caboose Cars 

Caboose cars are universally used as the last car oa 
freight trains in which the crew rides and the conductor 
makes out and keeps his records. Supplies of lanterns 
and other signal materials are carried along with emer¬ 
gency tools. On some roads cabooses are also used fcr 
drovers accompanying cattle or poultry shipments. Fcr 
branch line service and local mixed trains combinati: 
caboose and passenger or express cars are sometimes! 
employed. Modern cabooses are usually of all steel com 
struction with two four-wheel trucks of special desigJ 
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for easy riding. For better observation of running gear 
on trains the side-bay type has been built for a number of 
roads while others still retain the roof cupola type. A 
recent development has been the communication systems 
installed in cabooses with which the conductor can con¬ 
verse with the engineman, yard office or dispatcher. A 
total of 24,660 caboose cars are owned by the railroads 
of the United States. 


Work Cars 


Passenger Cars 

Passenger equipment includes coaches and parlor, ob¬ 
servation, sleeping,’ dining, buffet, cafe, club, and business 
cars for carrying passengers; and baggage, express, and 
postal cars for handling baggage, merchandise and mail 
in passenger trains. Some passenger train cars are also 
equipped with refrigeration facilities for transporting milk 
and other perishable products. A total of 43,813 passen¬ 
ger train cars including 5,807 Pullmans are in use. 


Maintenance of the railway roadbed, building of new 
lines, and general construction work in connection with 
railroad operations requires the use of many types of 
special service cars. These include dump cars, motor and 
hand cars, locomotive cranes, steam shovels, pile-drivers, 
ditchers, hangers, snow plows, sweepers, and various 
other special cars for transporting the materials used and 
the men engaged in maintenance service. Wrecking, in¬ 
struction and dynamometer cars are also included in the 
service car group. This class of equipment has been offi¬ 
cially recognized and classified by the Mechanical Divi¬ 
sion of the Association of American Railroads. Over 
96,000 cars in work service are owned by United States 
railroads. 


Motor Cars 

The use of motor cars is quite extensive in city rapid 
transit, suburban, and branch line service. In densely 
populated districts where smoke and other features of 
steam operation are objectionable, electric motor cars 
operated from power transmission lines are generally 
employed. 

For lighter traffic on main lines and branch line service, 
motor cars equipped with internal combustion engines 
are frequently used. Most cars of this type are driven 
by the interposition of electric transmission between the 
engine and driven axles, while others use some form 
of mechanical or hydraulic drive. A few cars have been 
equipped with steam engines. 
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Floor plan of N. Y. C. lounge-barber shop car. 
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Floor plan and exterior view of Pennsylvania lounge-baggage car. 
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Plan and elevation of A. A. R. Standard 40 ft. 6 in., 50-ton, light-weight welded steel box car. 

(See also opposite page and A.A.R. Supplement to Manual, Plate 1600A) 
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Chicago, Milwaukee, St. Paul & Pacific, 50-ton, 40 ft. 6 in., steel-sheathed box car. Built at Milwaukee shops. 

Inside, length 40 ft. 6 in.; width 9 ft. 6 in.; height 10 ft. 9 in.; doors, 6 ft. 0 in.; capacity, 4,136 cu. ft.; light weight, 43,300 lb 

1 /iad limit 125.700 lh. 
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Cross-sections and end view of C. M. St. P. & P. 50-ton, 40 ft. 6 in. welded steel box car shown on opposite page. 
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FREIGHT CARS: A. A. R. Standard 40 ft. 6 in. Steel-Sheathed Box 
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elevation and sections of Southern Railway A.A.R. standard 40-ton, 40 ft. 6 in., steel-sheathed wood-lin 

steel-sheathed box car. Inside, 40 ft. 6 in., width 9 ft. 2 in., height 10 ft. 0 in., d< 

Sec also opposite page ) Light weight 44,700 lb.; load limit 91,300 lb.; cubic capacity 
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FREIGHT CARS: 40 ft. 6 in. Steel-Sheathed Box 
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Baltimore Cr Ohio 50-ton, 40 ft. 6 in., steel-sheathed box car. Equipped with Duryea Cushion Underframe. Road Class M-55-H. Builder, 

* Pressed Steel Car Company, Inc. 

Inside, length, 40 ft. 6 in.; width, 9 ft. 2 in.; height, 10 ft. 0 in.; capacity, 3,715 cu. ft.; light weight, 46,000 lb.; load limit, 123,000 lb. 
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Louisville & Nashville 50-ton, 40 
ft. 6 in., steel-sheathed box car. 
Builder, Mt. Vernon Car Manufac¬ 
turing Division, Pressed Steel Car 

Company, Inc. 

Inside, length, 40 ft. 6 in.; width, 
9 ft. 2 in.; height, 10 ft. 6 in.; capac¬ 
ity, 3,899 cu. ft.; light weight, 45,900 
lb.; load limit, 123,100 lb. 
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Denver & Ri 0 Grande Western 50-ton, 40 ft. 6 in., steel-sheathed light weight box car. Equipped with Duryea Cushion Underframe. 

Builder, Pressed Steel Car Company, Inc. 

Inside, length, 40 ft. 6 in.; width, 9 ft. 2 in.; height, 10 ft. 4 in.; capacity, 3,850 cu. ft.; light weight, 43,500 lb.; load limit, 125,500 lb. 
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FREIGHT CARS: Merchandise and Express Box, Class BX 



EXPRESS 

SERVICE 








New York Central 25-ton box car for high-speed service, equipped with Waughmat Twin-Cushion draft 

high-speed trucks. Builder, Despatch Shops, Inc. 

Inside length, 40 ft. 6 in.; width, 9 ft. 2 in.; height, 10 ft. 0 in.; capacity, 3,712 cu. ft.; load limit, 50,000 lb 


gear, AB-l-B brakes and 1 


limit weight, 45,300 lb 


Union Pacific 50-ton box car for express service—equipped for passenger-train operation. Road Class B-50-31. Built at railroad 

shops. 

Inside length, 40 ft. 6 in.; width, 9 ft. 2 in.; height, 8 ft. 6 in.; capacity, 3,1 SO cu. ft.; light weight, 45,300 lb.; door opening, 12 ft. 


Pennsylvania 50-ton, 60 ft. 6 in., all-welded, high-tensile steel merchandise box car equipped with Steins load retainer. Road Class 

X40B. Built at Altoona Works 

Inside length, 60 ft. 6 in.; width, 9 ft. 1 in.; height, 10 ft. in.; capacity, 5,879 cu. ft.; light weight, 54,700 lb.; trucks have high-tensile 
steel bolster and side frames, 3*/i« in. travel springs controlled by built-in snubbing device. 
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FREIGHT CARS: 40 ft. 6 in. Steel-Sheathed Box 
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•Cross section and end elevation of PS-1 box car built by the 

Pullman-Standard Car Manufacturing Co. 


Right—End view of PS-1 car shown below. 


Below—Southern car of PS-1 design. 

Inside length 40 ft. 6 in.; width, 9 ft. 2 in.; height, 10 ft. 6 in.; capacity, 
3,898 cu. ft.; light weight, 47,100 lb.; load limit, 121,900 lb. 
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183 



Baltimore b Ohio 50-ton, 40 ft. 6 in., steel-sheathed automobile box car. Equipped with Duryea Cushion Underframe. Road Class 

M-59. Builder, Pressed Steel Car Co., Inc. 

Inside, length, 40 ft. 6 in.; width, 9, ft. 2 in.; height, 10 ft. 6 in.; capacity, 3,898 cu. ft.; door opening, 14 ft. 0 in.; light weight, 49,400 lb.; 

load limit, 119,600 lb. 




Seaboard Air Line 50-ton, 40 ft. 6 in., steel-sheathed furniture and automobile box car. Road Class AF-4. 

Builder, Pullman-Standard Car Manufacturing Co. 

Inside, length, 40 ft. 6 in.; width, 9 ft. 2 in.; height, 10 ft. 6 in.; capacity, 3,901 cu. ft.; door opening, 14 ft. 0 in.; 

light weight, 48,000 lb.; load limit, 121,000 lb. 
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Union Pacific 50-ton, 40 ft. 6 in., steel-sheathed automobile box car. Road Class A-50-19. Builder, American Car and Foundry Company. 

Inside, length, 40 ft. 6 in.; width, 9 ft. 6 in.; height, 10 ft. 8 in.; capacity, 4,106 cu. ft.; light weight, 51,100 lb.; load limit, 117,900 lb. 


















































































A. A. R. Standard 50-ton, 50 ft. 6 in., steel-sheathed automobile box car. 

Capacity, 4,950 cu. ft.; inside, length 50 ft. 6 in.; width 9 ft. 2 in.; height at eaves 10 ft. 6 in.; door opening, 15 ft. 0 in. Double end doors in one end optional. 

(From A.A.R. Supplement to Manual, Plate 1528 —For end elevation and cross sectionf see Page 183.) 












































































































































































































































































































FREIGHT CARS: A. A. R. Standard 50 ft. 6 in. Automobile and Box 
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End elevation and cross section of A. A. R. 50 ft. 6 in. box and automobile box cars. 



End view of Grand Trunk Western automobile box car equipped 

with end doors. 
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Details of A. A. R. 50 ft. 6 in. box and auto 

mobile box cars. 



Atchison, Topeka & Santa Fe 50-ton, 50 ft. 6 in. automobile box car, Road Class FE-27. Builder, Mt. Vernon Car Manufacturing Divi¬ 
sion, Pressed Steel Car Co., Inc. 

Inside, length 50 ft. 6 in.; width 9 ft. 4 in.; height 10 ft. 6 in.; capacity 4,954 cu. ft.; light weight 51,000 lb.; load limit 118,000 lb. 
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FREIGHT CARS: 60 ft. 6 in. Automobile Box 
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FREIGHT CARS: 60 ft. 6 in. Automobile Box, Ventilated Box 
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Pennsylvania 50-ton, 60 ft. 6 in. all-welded automobile box car. Railroad Class X-40. Builder, P. R. R. Altoona Works. 

Inside, length 60 ft. 6 in.; width 9 ft. 1 in.; height 10 ft. 8 y & in.; capacity 5,879 cu. ft.; door width 18 ft. 0 in.; light weight 49,200 lb. 

load limit 119,800 lb. 
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End elevation and cross-sections of Central of Georgia 40-ton ventilated box car 
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FREIGHT CARS: Stock 





..... 


^ ■- 


mm 




w gv ft | : W I 






* 


^rn.ninirinnririniTi ^ . 

1 MMK %liPPs : 1 lii 


..., .. 

I' : .::i|||l® $t * ' " " 


& 


•S* 






•V 



1 j® 


s« 










& '& 

* 


•. .* 










ft-:'* 




<* •«&> 


-•.■•••■••• 


* *W*iir 



•' ’ y&M! 





#* 

il te 


v: i 







Union Pacific 40-ton double-deck stock car. Road Class S-40-10. Equipped with Timken roller bearing trucks. Rebuilt at railroad shops 
Omaha. Roof and sides painted aluminum, underframe and trucks black, sides yellow with bright red lettering and figures. 

Inside, length 40 ft. 7 in.: width 8 ft. 10 in.; height 9 ft. 2 in.; capacity 3,292 cu. ft.: light weight (double deck) 47.200 lb.: load limit 90.000 lb. 
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Atlantic Coast Line 40-ton steel-frame, single-deck stock car, Road Class N5. A. A. R. Class SM. Builder, American Car and Foundry Co 

rapacity, 2,926 cu. ft.; light weight, 42,600 lb.; load limit, 93,400 lb.; inside length, 40 ft. 6 in.; inside width, 8 ft. 6 in.; inside height, 8 ft. 6 in. 
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Cross section and end elevation of A. A. R. recommended practice stock cars show non Page 190 
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FREIGHT CARS: Stock 
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FREIGHT CARS: Stock 


Missouri Pacific Lines (l.-C. N.) 40-ton single-deck stock car. Builder, American Car and Foundry Co. 

Inside, length 40 ft. J4 in.width 8 ft. 6J4 in.; height 8 ft. 10 in.; capacity, 2,947 cu. ft.; light weight, 43,900 lb. load limit 

(See also Page 190) 

, St 51', 5 * . ' 8'9" Over Floor 


Floor 

Filler 


Plan View of Body Center Plate 
Showing location of welds 
to bolster bottom plate 


Section at Bolster 


Bolt Application at 
Ridge Pole Splice 


End Boa rds 


55 lb. tar paper 18 wide 
cemented over center sill 


40 0* Inside 


Floor Boards 


CenteiiJg Inter-Lox 
Sill Clip 

ar 

Sections Through Floor 
Showing Application of Floor Clips 


Inside View Showing Bull Bar 

in Position 


Section Showing Lap ot End 
and Floor Boards 


Placard 


Section at Crosstie 
Looking toward A end of car 


Section Through Side Door 


8 9 Over Side Sills 


End elevation, cross section and details of Missouri Pacific stock car. (Page 192) 
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Pl.»n, elevation and details of Missouri Pacific 40-ton single-deck stock car A. A. R. Class SM. Built by the American Car and Foundry Company. 
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FREIGHT CARS: Ventilated Refrigerator 
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FREIGHT CARS: Refrigerator 





American Refrigerator Transit, 40-ton, 40-ft., steel refrigerator car, A. A. R. Class RS with stage icing and air circulating fans. 

Builder, General American Transportation Corp. 



Inside length between bulk¬ 
heads 33 ft. in.; width 
8 ft. 3 in.; height 7 ft. 3 in.; 
capacity 1,988 cu. ft.; light 
weight 56.500 lb.; load limit 

79,500 lb. 


Western Fruit Express, 40- 
ton, 40-ft., steel refrigera¬ 
tor car with stage icing and 
air circulating fans. Builder, 
American Car and Foundry 

Co. 

Inside length between bulk¬ 
heads 33 ft. 2$4 in.; width 
8 ft. 3 in.; height 7 ft. 3 in.; 
capacity 1,988 cu. ft.; light 
weight 56,800 lb.; load limit 

77,000 lb. 









Merchants Despatch Trans¬ 
portation Corp. 35-ton steel 
rerrigeraror car wirn srage 

icing and air circulating 
fans. Builder, Despatch 

Shops, Inc. 

Inside length between bulk¬ 
heads 33 ft. 2$4 in.; width 
7 ft. 3 3/16 in.; height 7 ft. 
3 3/16 in.; capacity 1,992 cu. 
ft.; ice tanks 281 cu. ft.; 
capacity 11,600 lb. crushed 
ice; light weight 59,400 lb.; 
load limit 76,600 lb. 


















Union Refrigerator Transit 
Lines 75,000-lb. capacity re¬ 
frigerator car with stage 
icing, convertible bunkers 
and air circulating fans. 

Inside length between bulk¬ 
heads 33 ft. 2 in., bulk¬ 
heads collapsed 39 ft. 0 in.; 
width 8 ft. 3 in.; height 7 ft. 
3 in.; capacity 1,988 or 2,330 
cu. ft.; light weight 56,900 
lb.; load limit 79,100 lb. 






t & mt -mm tm 
m m . 


General American Refrigerator Express 40-ft„ 40-ton, steel refrigerator car with Duryea Cushion Underframe, stage icing, and 

vertible bunkers; A. A. R. Class RS. - 

Inside length between bulkheads 33 ft. 3 in., bulkheads collapsed 39 ft. 0 in.; width 8 ft. 3 in.; height 7 ft. 3 in.; capacity 1,988 or 2,332 cu ft 

light weight 56,600 lb.; load limit 79,400 lb. 
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Swift Refrigerator Line 40-ton fresh meat refrigerator car, A. A. R. Class RM. 


Weight 55,500 lb.; Load Limit 80,500 lb.; Inside -Length between Bunkers 29 ft. 6 in.; Width 8 ft. 4 in.; Height 7 ft. 5 in.; Capacity 1 834 cu ft.* 
I- < Crushed Ice Capacity 6,400 lb. 


General American Transportation Corporation 
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FREIGHT CARS: Ventilated Refrigerator 
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Railway Express Agency Express Refrigerator Cars, Nos. 6100-6599. A. A. R. Class BR. Builder, American Car and Foundry Co 

apacity, 100,000 lb.; weight, 79,200 lb. (trucks 26,000 lb.); total length, inside 49 ft. 11 'A in.; between bulkheads 42 ft. 0$4 in.; width 8 ft. 2V 2 

capacity between bulkheads, 2,286 cu. ft.; ice capacity, 12,900 lb. 
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Heavily insulated refrigerator car for transportation of solid carbon dioxide (dry ice) in container bins 

A. A. R. Class LRC. Builder, American Car and Foundry Company. 


Interior of dry ice car-bins covered 


Interior of dry ice car-bin opened 
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FREIGHT CARS: Milk Tank 


Streamlined glass-lined milk 
ranK car. Borden Farm Products 

Company, Inc. 


Glass Lined Tanks.2 

Capacity .12.000 gal. 

Light weight .84,000 lb. 






Class-lined milk tank express car. Sides removed to show location of tanks, fittings and compressor. General American-Pfaudler Corporation. 


General American-Pfaudler Corporation milk car with two glass-lined tanks, each of 3,000 gal. capacity 

Length over end sills 40 ft. 6 in., light weight 74,800 lb. 






















































' . 

















































































































































W8SXX* 


SEA BO ARD 47 280 


CAJ?Y 100090 r 

t& hMT l«)0 

i/r vt 41700 m 6*45 


tji?y 

lolstt 

LTWT 


i <XHKK) 
il^OO 

40200 Nil* 11*£ 


L*J« 


i&Ufl 

KEW 


Louisville and Nashville 50-ton, 53 ft. 6 in., steel flat car. Builder, Greenville Steel Car Co. 

Length over end sills, 53 ft. 6 in.; width, 10 ft. 6 in.; light weight 50,400 lb.; load limit, 118,600 lb 


• • 


MX<< 


Seaboard Air Line 50-ton, 50-ft., steel flat car. Road Class F6. Builder, Bethlehem Steel Co 

Length of platform 50 ft.; width 9 ft. 4 in.; light weight, 41,700 lb.; load limit, 127,300 lb. 


New York, Chicago & St. Louis (Nickel Plate) 50-ton, 53 ft. 6 in., steel flat car. Builder, Pullman-Standard Car Manufacturing Co. 

Length over end sills, 53 ft. 6 in.; width of platform, 10 ft. 6 in.; height to platform, 3 ft. 9 in.; light weight, 49,200 lb.; load limit, 119,800 lb 
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Norfolk Cr Western depressed center 125-ton flat car, Road Class F-l. Builder, 

Length over end sills, 53 ft. 2 in.; width of platform, 8 ft. 4 in.; height to platform, 
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55 L 4 U Coupled Length 


Reading and Erie depressed-center flat car, 275,000 lb. capacity, weight 104,200 lb. with Commonwealth one-piece cast steel under 

frame and Commonwealth 6-wheel equalized trucks. 


General Steel Castings Corporation. 
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The Pennsylvania Railroad 125-ton steel underframe well-hole flat car of all-welded construction. Road Class F33, A. A. R. Class FW. 

gth over end sills 51 ft. 634 in.; height to top 4 ft. 334 in.; length of well 25 ft. 2 in.; width of well 7 ft. 8 in.; depth of well 2 ft. 434 in.; 

light weight, 97,600 lb.; load limit, 250,000 lb. 


FREIGHT CARS: Flat, Well-Hole 


Above—Chicago, Milwaukee, St. Paul Cr Pacific 195,000 lb. capacity well-hole flat car, low alloy- steel, welded construction. Built 

at Milwaukee shops. A. A. R. Class FW. 

Length over strikers 48 ft. 4 in.; length of well 25 ft. 2 in.; width of well 7 ft. 9*4 in.; depth of well 3 ft. 1034 in.; height to floor, center, 1 ft. 7 l A in 

light weight, 55,900 lb.; load limit, 195,100 lb. 


*ew York Central 97Vi-ton cast steel well- 

hole flat car, lot 704-F. 


-ength 39 ft. 3 in.; width 9 ft. 11 in.; well 
6 ft. 10 in. long, 7 ft. 6 in. wide; light weight, 
55,200 lb.; load limit, 195,800 lb. 


Chesapeake & Ohio 125-ton well-hole flat car, welded construction. Builder, Greenville Steel Car Co. 

Well 35 ft. 0 in. long; 7 ft. 8 in. wide; 2 ft. 434 in. deep 

































CAP* *0000$ 

UMMaQ4300 

LTWT 4 $ ?00 fttW 4i 


wwMyyw «. 








Chicago, Milwaukee, St. Paul & Pacific 100-ton flat car. Built at Milwaukee shops. 

Length 30 ft. 0 in.; width 10 ft. 2 in.; height to top of floor 3 ft. 9 in.; light weight 46,700 lb.; load limit 204,300 lb 


New York Central 198-ton special steel flat car. Builder, Despatch Shops, Inc. 

Length of platform 46 ft. 3 in.; width 10 ft. 0 in.; height to top of floor 3 ft. 11 in.; light weight 105,600 lb.; load limit 396,400 lb. 


Chicago & North Western 200-ton flat car. Commonwealth one-piece cast steel underframe. Dual four-wheel trucks. A. A. R. Class FC 

Length 44 ft.; height to floor 4 ft. 2 in.; light weight, 104,700 lb.; load limit, 397,300 lb. 


FREIGHT CARS: Flat, High-Capacity 



Chesapeake & Ohio 125-ton, 56-ft., flat car. Builder, Greenville Steel Car Co. 

Length over end sills 56 ft. 0 in.; width of platform 10 ft. 2 l / 2 in.; height to platform 4 ft. 3in.; light weight, 100,900 lb.; load limit, 275,600 I 











































































FREIGHT CARS: Pulpwood 
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Central of Georgia pulp- 
wood rack car, A. A. R. 
Class LP. Series 10,265- 
10,464. Builder, Pressed 
Steel Car Co., Inc. 

Inside, length, 45 ft. 9 in.; 
width, 9 ft. 2 y 2 in.; height 
of ends, 6 ft. 0 in.; light 
weight, 46,000 lb.; load lim¬ 
it, 123,000 lb. 


Missouri Pacific pulpwood 
rack car, A. A. R. Class 
LP. Series 1500-1649. 
Built at Missouri Pacific 

shops. 

Inside length, 41 ft. 3 in.; 
width, 9 ft. 1 in.; height of 
ends, 9 ft. 1 in.; light 
weight, 44,600 lb.; load 
limit, 124,400 lb.; capacity, 
21 cords. Description: Rail¬ 
way Mechanical Engineer, 

May 1942. 


Illinois Central pulpwood 
rack car, A. A. R. Class 
LP. Series 63,000-63,299. 

Rebuilt from old gondola 
cars at Illinois Central 

shops. 

Inside length, 40 ft. 4^2 in.; 
height of ends, 6 ft. 6 in.; 
light weight, 40,900 lb.; 
load limit, 128,100 lb. 


Kansas City Southern pulpwood rack car, A. A. R. Class LP. Builder, American Car and Foundry Company 

Length, inside 50 ft.; light weight, 54,600 lb.; load limit, 155,400 lb. 
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FREIGHT CARS: Pulpwood, Class LP 


Bangor Cr Aroostook pulpwood rack car, 

Inside length 46 ft.; width 8 ft. 5 in 


A. A. R. Class LP with side door openings. Builder, Magor Car Corp 

.; height 8 ft. 4 in.; light weight, 56,200 lb.; load limit, 112,800 lb. 


The pulpwood rack car has an open top and side doors for manual unloading operations 
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FREIGHT CARS: Gondola; Fixed Ends, Solid Bottom 



OMOPP05TT* 


Corrugated steel end for A.A.R. 50-ton, 41 ft. 6 in., light weight gondola car with fixed ends and solid bottom 

A. A. R. Supplement to Manual, Plate 801 



HORIZONTAL CLIPS ON SIDES AND HOLES IN TOP 
LEG OF BULB ANGLES TO BE LOCATED ONE 
NOTE: FOURTH OF OVERALL DISTANCE FROM <£ TO 

4 OF SIDE STAKES. DIAGONAL CLIPS TO BE 
LOCATED AS SHOWN IN “A" AND "B" 



PPPUCRT/OH Sc DETAIL OF 
HOLD DOWN CUP 


CNLfU&ED VIEW PT P 

S/DE STH/CE PT SLOPE 

A.A.R. arrangement of hold down clips on gondola cars. 


ENLARGED VIEW PT 
S/DE STAKE PT SPLICE 



Chicago & North Western 70-ton, 41 ft. 6 in., high-side steel gondola car with fixed ends, solid wood floor and sides 

Mayari R high-tensile, low-alloy steel. Builder, Bethlehem Steel Co. 

Inside, length 41 ft. 6 in.; width 9 ft. 6 in.; sides 4 ft. 7 in.; capacity 1,807 cu. ft.; light weight 48.600 lb.; load limit 161,400 lb. 
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FREIGHT CARS: Gondola; Class GT, High-Side, Fixed Ends 
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FREIGHT CARS: Gondola; High Side 


, ifl 4 < ;■ , iii.etaal uigli d/la ffnnHnla «r with fixed ends and solid bottom. A. A. R. Class HT, designed 

to be unloaded by car dumper. Builder, Pressed Steel Car Co., Inc. 

width 9 ft. 6 in.; height of sides 5 ft. 0. in.; capacity 1,980 cu. ft.; light weight 42,300 lb.; load limit 126,700 lb. 

(See also drawing opposite page ) 


Inside, length 40 ft. 6 in 


fixed ends and solid bottom. Road Class GB-11 


Seaboard Air Line 50-ton, 41 ft. 6 in., all steel high side gondola car with fixed ends and solid bottom. 

Builder, American Car and Foundry Co. 

Inside, length 41 ft. 6 in.; width 9 ft. 6 in.; height of sides 4 ft. 6 in.; capacity 1,774 cu. ft.; light weight 44,500 lb.; load limit 124,500 lb 
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FREIGHT CARS: Gondola; Drop-End, 65 ft. 6in., Mill Type 
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T CARS: Gondola; Drop-End, 65 ft. 6 in., 


215 








% 


1 






































































































































































sr*T :*MM 


FREIGHT CARS: Gondola, Fixed Ends, Center-Hinged, Drop Doors 


Southern Pacific 50-ton drop bottom gondola. Builder, Bethlehem Steel Co. 

Inside length, 41 ft. 0 in.; width, 9 ft. 6 in.; height, 5 ft. 0 in.; capacity, 1,948 cu. ft.; light weight, 49,900 lb 


.. ' ' 




Minneapolis & St. Louis 50-ton drop bottom gondola. Builder, General American Transportation Corp. 

Inside length, 41 ft. 0 in.; width, 9 ft. 6^5 in.; height, 5 ft. 6 in.; capacity, 2,124 cu ft.; light weight, 48,600 lb.; load limit 


Northern Pacific 70-ton drop bottom gondola car. Builder, American Car and Foundry Co 

Inside length, 42 ft. 0 in.; width, 9 ft. 6 in.; height, 5 ft. 8 in.; capacity, 2,369 cu. ft.; light weight, 53,700 lb.; 
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FREIGHT CARS: Gondola; Class GS, Fixed Ends, Center-Hinged Drop Doors 
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iverage heap. Inside: length 41 ft. 6 in., width 9 
Enterprise Railway Equipment Company 






























FREIGHT CARS: A. A. R. Standard 50-Ton Twin Hopper, Class HM 
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FREIGHT CARS: 50-Ton Twin Hopper, Class HM 
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_IQ-5 3^" Over Corner_6u ssets_ 



End view and cross section of Norfolk Cr Western Class H-8 welded hopper car shown on page 220. 
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Norfolk & Western 50-ton welded hopper car, Road Class H-8, A. A. R. Class HM. Road Numbers 87,000-87,999 


Dimensions and Weights—N. & W. Class H-8 50-Ton Hopper Car 


Length over striking plates . 31 ft. 7 in. 

Truck centers . 20 ft. 7 in. 

Truck wheel base . 5 ft. 6 in. 

Axle journals . in. x 10 in. 

Inside length . 30 ft. 2 Y\ in. 

Inside width . 9 ft. 9% in. 


Outside width . 10 ft. in. 

Cubical capacity, level full. 1943 cu. ft. 

Weight of empty car (average) . 43,200 lb. 

Load limit (average) . 125,800 lb. 

Height from rail to top car side. 11 ft. 0 in. 

Height from rail to top of car end. 12 ft. 3 in. 
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FREIGHT CARS: 50-Ton Twin Hopper, Class HM 








Delaware, Lackawanna b Western 50-ton welded twin hopper car. Builder, American Car and Foundry Co. 

Light weight, 39,800 lb.; load limit, 129,200 lb.; capacity, 2,221 cu. ft.; inside, length 34 ft. 4 in.; width 9 ft. 8 in.; height of sides 11 ft. 0 in. 


Lehigh Valley 55-ton twin hop¬ 
per car. Builder, Bethlehem 

Steel Co. 


Light weight 37,500 lb.; load limit 
131,500 lb.; capacity 2,080 cu. ft.; 
inside length 33 ft. 0 in.; width 9 
ft. 10J^ in.; height of sides 10 

ft. 8 in. 
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Chicago, Burlington b Quincy^5-ton twin hopper car. Built at railroad shops. 

Light weight 38,800 lb.; load limit 130,200 lb.; capacity 2,078*cu. ft.; inside length 34 ft. 3 in.; width 9 ft. 6in.; height of sides 10 ft. 9 in 
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elevation and sections of A. A. R. Standard 70-ton all-steel hopper car (3 hoppers). Class HT. 

(See A. A. R. Supplement to the Manual, Plate 601-F) 
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FKJ&IUHT' LAKb: yu-Ton ana 70 -Ton Hopper 
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Bessemer & Lake Erie 90-ton light weight triple hopper car. Built of USS Cor-Ten steel, Road Class HT17 

Light weight, 48,500 lb.; load limit, 202,500 lb.; capacity, 2,775 cu. ft ; axle journals, 6^ in. J 12 in. 

Also built in 70-ton capacity with 6 in. x 11 in. journals, Road Class H16. bee fig. 4.b 4^. 

Note: Earlier 90-ton cars of carbon steel weighed 58.800 lb. with load limit 192,200 lb. 

(See also Page 224) 
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End elevation and cross section of B. & L. E. 70-ton and 90-ton cars. 
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Bessemer & Lake Erie 70-ton light 
weight twin hopper car of USS Cor- 
Ten steel. Road Class HM25. Series 

50,001-50,750. 

Length inside . 33 ft. 0 in. 

Width inside. 10 ft. 4 in. 

Height of sides. 9 ft. 8 in. 

Light weight . 42,500 lb. 

Load limit. 167,500 lb. 

Capacity . 2,190 cu. ft. 
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FREIGHT CARS: Hopper Ore, Class HMA 
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A. A. R. Class.HMA 

Nominal capacity .150,000 lb. 

Load limit .;.167,500 lb. 

Cubic capacity, level .1,262 cu. ft. 

Light weight ..42,500 lb. 

Axle journals ...6 in. x 11 in. 


Great Northern 75-ton hopper iron ore car. Series 


Length inside .. 

Width inside . 

Coupled length .. . .. 

Length over strikers . 

Width outside . 

Height of sides . 

90,000-92,999. Builder, Bethlehem Steel Company. 


19 ft. 

10ft 

in. 

.10 ft. 

554 

in. 

.. .24 

ft. 0 

in. 

.21 ft 

• 5 K 

in. 

. . .10 

ft. 6 

in. 

. . .10 

ft. 2 

in. 







A. A. R. Class.HMA 

Nominal capacity .140,000 lb. 

Load limit.166,100 lb. 

Cubic capacity, level .1,000 cu. ft. 

Light weight .44,100 lb. 


Duluth, Missabe & Iron Range 70-ton hopper iron ore car. 


Axle journals .6 in. x 11 in. 

Length over strikers.21 ft. 6 in. 

Length inside.19 ft. 11 in. 

Width inside.10 ft. 5j4 in. 

Height of sides.10 ft. 2 in. 

Road Class U25. Builder, Pressed Steel Car Company, Inc. 







































































FREIGHT CARS: Covered Hopper, Class LO 
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Great Northern 70-ton welded covered hopper car. Builder, American Car and Foundry Co 

load limit 150,300 lb.; capacity 1,958 cu. ft.; inside length 29 ft. 3 in.; width 9 ft. 554 in.; 8 

4 hopper openings 13 in. by 24 in. 


Light weight 50,700 lb 


Chicago Great Western 70- 
ton welded covered hopper 
car. Builder, Pullman-Stand¬ 
ard Car Manufacturing Co. 

Light weight 50,200 lb.; load 
limit 159,800 lb.; capacity 
1,958 cu. ft.; inside length 
29 ft. 3 in.; width 9 ft. 5 in. 
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Enterprise Railway Equipment Company 











































































































































































































































































American Car and Foundry Company's standard class ICC 105 AW tank car with welded underframe 

{See opposite page for names of parts) 


























































































































FREIGHT CARS: Tank 
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Cross-section of American Car and Foundry Company’s Class ICC-105AW Tank Car. 



1. Tank nozzle 

2. Placard holder 

3. Dome housing cover hinge and stop 

4. Tank anchor 

5. Dome housing cover lock pin 

6. Dome cover 

7. Dome housing 

8. Dome housing cover 

9. Housing port cover 

10. Dome cover hinge 

11. Dome cover handle 

12. Dome housing cover hinge pin 

13. Dome housing stud bolt 

14. Safety valve vent and cover 

15. Eduction pipe anchor brace , 

16. Eduction pipe anchor 

17. Eduction pipe clamp 

18. Tank band 

19. Handrail bracket—side and end 

20. Tank side grab 

21. Dome housing grab 

22. Dome platform bracket 

23. Ladder and platform connection 

24. Ladder stile 

25. Dome platform 

26. Insulation jacket 

27. Tank 

28. 4 in. insulation 

29. Tank band hood 

30. Tank cradle blocking 

31. Tank band turnbuckle 

32. Insulation jacket reinforcing at cradle 

blocking 

33. Insulation jacket connection angles 

34. 1in. st’d. wt. handrail pipe 

35. Bottom connection 

36. Dead lever fulcrum 

37. Brake hanger 

38. Brake pin 

39. Brake shoe key 

40. Brake beam safety angle 

41. Dead lever 

42. Side frame 

43. Bolster—truck 

44. Journal box 

45. Dead lever fulcrum bracket 

46. Brake beam 

47. Bottom rod guard 

48. Brake shoe 

49. Brake head 

50. Truck spring 

51. Spring plate 

52. Tournal box lid 

53. Side bearing—truck 

54. Brake hanger wear plate 

55. 33 in. dia. wheel 

56. Axle * 


NAMES OF TANK CAR PARTS 


57. Brake beam strut 

58. Center sill 

59. Patent plate 

60. Brake diagram plate 

61. Reservoir support 

62. Reservoir support 

63. Reservoir support brace 

64. Retainer valve support 

65. Placard holder support 

66. Hand brake rod carrier 

67. Trainline U bolt 

6S. Retainer pipe J bolt 

69. Draft gear carrier 

70. Cylinder support 

71. Branch pipe tee anchor 

72. A B valve support brace 

73. Trainline support on center sill 

74. Top connection carrier 

75. Trainline U-bolt on center sill 

76. Lever guide 

77. Lever guide 

78. Center sill bottom tie 

79. AB valve support and reservoir support 

brace 

80. Retainer pipe clamp on center sill 

81. Ins. jacket connection angle—center 

82. Ins. jacket connection angle—end 

83. Cradle block retainer 

84. Side and end sill 

85. Uncoupling rod bracket 

86. Uncoupling rod 

87. Sill step 

88. Angle cock U-bolt 

89. Angle cock bracket 

90. Angle cock 

91. Air brake hose 

92. Air brake hose connection 

93. Side and end sill brace 

94. End and center sill gusset—top 

95. Grab iron—side and sill 

96. End and center sill gusset—bottom 

97. Bolster—body 

98. Side bearing—body 

99. Trainline support on bolster 

100. Retainer pipe support on bolster 

101. Side bearing brace 

102. Center plate—body 

103. Bolster end reinforcing plate 

104. Tank band bolt anchor 

105. Tank band bolt anchor brace 

106. Tank band bolt 

107. Front draft lug 

108. Striker 

109. Tie strap on center sill at striker 

110. Coupler carrier 

111. Coupler wear plate 

112. Coupler yoke key 


113. Coupler key retainer 

114. Follower 

115. Reservoir suppt. at runn. bd. suppt. 

116. Trainline suppt. on runn. bd. suppt. 

117. Runn. bd. suppt.—top angle 

118. Runn. bd. suppt.—bottom angle 

119. Release rod bracket 

120. AB valve support 

121. Release rod 

122. Runn. bd. splice plate 

123. A.A.R. approved steel running boards 

124. A.A.R. certified geared hand brake unit 

125. Hand brake wheel 

126. Hand brake chain 

127. Push rod 

128. Hand brake rod 

129. Top connection 

130. Cylinder lever 

131. Brake mast 

132. Brake pin 

133. Floating lever 

134. Center connection 

135. A.A.R. type E coupler 

136. Coupler yoke 

137. A.A.R. approved draft gear 

138. AB valve 

139. Brake cylinder 

140. Air brake reservoir 

141. in. E. S. reservoir pipe 

142. l^.in. E. S. trainline pipe 

143. y$ in. E. S. retaining pipe 

144. Retaining valve 

145. Y\ in. E. S. brake cylinder pipe 

146. Defect card holder bracket 

147. Defect card holder 

148. Route card board 

149. Hand brake ratchet and pawl plate 

150. Center pin 

151. Combined center filler and rear draft lug 

152. Friction truck spring 

153. Eduction pipe 

154. Excess flow check valve 

155. Gauging device 

156. Vent angle valve 

157. Eduction angle valve 

158. Safety valve 

159. Thermometer well 

160. Test tube 

161. Ladder rung 

162. Ladder and handrail bracket 

163. Live lever 

164. Journal bearing 

165. Tournal bearing wedge 

166. Dust guard 

167. Dust guard cover 











FREIGHT CARS: Tank 
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Shippers' Car Line Corp. 70-ton, 8,000 gal. tank car for transporting sulphuric acid. Class ICC-103AW 

Capacity 140,000 lb. or 8,000 gal.; light weight 49,900 lb. 


Pennsylvania Salt Manufacturing Co. of Washington 70-ton, 10,657 gal. W.C. tank car for transporting liquid chlorine. Class ICC-105A300W 

Capacity, 110,000 lb. or 10,657 gal.; light weight, 83,100 lb. 
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Shippers’ Car Line Corp. 40-ton, 6,000-gal., six-compartment insulated tank car for transporting wine. Class AAR-203W. 

Capacity, 80,000 lb., total or 1,000 gal. in each compartment; light weight, 56,300 lb. 


American Car and Foundry Company 
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nitric acid. Class ICC-103C-AL. 


Monsanto Chemical Co. 50-ton, 8 


American Car and Foundry Company 


FREIGHT CARS: Tank 


,000-gal., aluminum tank car for transporting 95 per cent or gr 

Capacity, 100,000 lb. or 8,000 gal.: light weight, 45,400 lb. 


Monsanto Chemical Co. 50-ton, 8,000 gal., rubber- lined, tank car for transporting muriatic acid. Class ICC-103BW. 

Capacity 100,000 lb. or 8,000 gal.; light weight 48,000 with lining. f 




Barrett Division, Allied Chemical Cr Dye Corp. 50-ton, 10,000-gal., tank car, insulated, for transporting tar products. Class ICC-103W. 

Capacity, 100,000 lb. or 10,000 gal.; light weight, 53,100 lb. 
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FREIGHT CARS: Tank 


Union Tank Car Co. single-compartment tank car for general service. 

Capacity, 80,000 lb. or 6,500 gal.; light weight, 42,700 lb 


Union Tank Car Co. three-compartment tank car for general service. Class ICC-103. 

(. apacity, 80,000 lb. or 6,600 gal. (2,200 gal. in each compartment); light weight, 49,400 lb 


Union Tank Car Co. insulated and jacketed tank car with fusion-welded tank for transporting liquefied petroleum gases having pressure not 

225 lb. at 105 deg. F. Class ICC-105A300W. 

Capacity, 11,000 gal. (water capacity, 92,222 lb.); light weight, 71,000 lb. 

Union Tank Car Company 
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FREIGHT CARS: Tank 
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Shippers’ Car Line Corp. 50-ton, 7,300 gal., chrome iron tank car for transporting nitric acid. Class ICC-103CW. Light weight 43,200 lb 

Builder, American Car and Foundry Company. 


GENERAL 


AMERICAN 
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Ethyl Corporation tank car. Class ICC 105A300W. Welded steel tank heavily insulated. Used for transportation of metallic sodium 

No bottom outlet valve. Builder, General American Transportation Corporation. 

Capacity 11,000 gal. or 140,000 lb.; weight 95,200 lb. 

































• f 









Mm 


y-y'yy 


mmm 




FREIGHT CARS: Tank 


Partly loaded multi-unit tank car for shipment of liquid chlorine. Builder, American Car and Foundry Co 

(For unloaded car see illustration above) 


Multi-unit tank car for liquid chlorine, AAR Class TMU. Builder, American Car and Foundry Company 

Capacity, 80,000 lb.; light weight, 33,800 lb. 

(See also illustration below') 


United States Navy-,* Bureau of Aeronautics, helium tank car holding 28 seamless-tube containers. ICC-107A. 

Designed and built by General American Transportation Corp. 

Outside diameter, 18 y 2 in., length 37 ft.; total capacity, 200,000 cu. ft. of helium gas at normal temperature and pressure. Light weight, 222,200 lb. 
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FREIGHT CARS: Freight Containers and Cars 


New York Central 70-ton container gondola car loaded with 12 LCL lime-cement containers 


New York Central container gondola car loaded with 22 LCL stacked brick containers 


Portakold” container or portable refrigerator for handling LCL perishables in box cars. tiustin-Bacon Manufacturing Co 
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FREIGHT CARS: Freight Containers and Cars 


New York Central container gondola car loaded with six LCL air-activated bulk-cement containers 

Containers, each, light weight, 4,385 lb.; capacity, 20,000 lb.; diameter, 7 ft. 6 in. 


Bottom view of LCL bulk-cement container showing air 

pipes and unloading connection. 

(Capacity either 20,000 or 22,000 lb.) 


LCL air-activated bulk-cement container 


Delaware & Hudson container gondola car loaded with five LCL air-activated bulk-cement containers. 

Builder of car and containers, American Car and Foundry Co. 

Car, inside length 46 ft. 3 in.; light weight 52,700 lb.; load limit 157,300 lb.; containers, each, capacity 22,000 lb 

light weight 4,430 lb. 
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AirSpace * Smoke Jac^ ^AJL- Provision Cupboard 
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Right—New York Central ca¬ 
boose with bay window. Build¬ 
er, Despatch Shops, Inc. Below 
—Interior views of car. 


New Haven caboose. Builder, 
International Railway Car & 

Equipment Co. 


•v. 




















































Chicago a ttUMor 


Over Steel End Sheathing 


Shelf 


Berth 

Seat 


arkers ^ 
Water Cooler 


Berth 

Seat 


Berth 

Seat 


o Berth 
t- 5eat 


Washstand Water Tank 
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FREIGHT CARS: Caboose, Class NE 


Above—Kitchen facilities include refrigerator, sink, cupboards, 

work table and oil stove. 


Left—From cupola looking toward kitchen end. 


Chicago & Illinois Midland rebuilt caboose car. Plan shows unusual facilities for crew comfort 
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FREIGHT CARS: Caboose, Drover, Rider Cars 


Pennsylvania Railroad caboose or cabin car, Road Class N5C. 

width inside 9 ft. 5 % in.; length over striking plates. 30 ft. 1V 2 in.; truck centers, 19 ft. 0 in.; weight, 43,150 lb 


Length, inside 23 ft. 5$i in 


Missouri Pacific drovers’ caboose car. Series 1100-1120. A.A.R. Class NM. Builder, St. Louis Car Co 


Interior of Missouri Pacific drovers’ car shown above 


Interior New York Central rider car 





































RAILWAY SERVICE CARS: Air-Dump Cars 






Load side of “Western” 50-yard level-full dual-side-pivot, drop-door, all-steel automatic air-dump car built of high-tensile steel 


Underside view of “Western” air-dump car shown above 


Western” 40-yard, 90-ton all-steel automatic air-dump car equipped with double floor and reversible doors 

The Austin-Western Company 
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FREIGHT CARS: Ballast, Classes MWB and GD 


invert Die Ballast car. tan be oper .ted as a gondola car with side and center unloading or as a hopper 
car. Ends movable. Dominion door mechanism. Builder, National Steel Car Corporation, Ltd. 

Door mechanism by Dominion Dump Car Co. 

Light weight, 55,200 lb.; load limit, 113,800 lb.; capacity, 1,200 cu. ft.; length inside, as gondola 40 ft. 0 in., as honoer 25 ft ,, i„ 
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I ntonor of CsnsJaan Mafi«n«l fionvcrtibU ballad! 

adjusted for operation as a hopper car 


C«nl 


iiiiciiw wf Onidiiu Hunhidiiu side-dumping gondola ballast car 


Ontario Northland 70-ton Hart side-dumping gondola ballast car. A. A. R. Class CD. Builder, National Steel Car Corporation, Ltd. 

Inside, length 43 ft. 6 in.; width 8 ft. 9 in.; height of sides, 4 ft. 4 in.; capacity, 1,670 cu. ft. 


























































mm 





















'.v. 


FE»:«SYLVAtf!A 

4AO0OO 


Cas-Electric wrecking crane, 105 tons capacity, built for Cleveland Union Terminals by Industrial Brownhoist Corporation 
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RAILWAY SERVICE CARS: Wrecking Equipment 


250-ton wrecking crane built for Pennsylvania Railroad 

by Industrial Brownhoist Corp. 


Interior of Baltimore & Ohio tool car. 


Nickel Plate wrecking crane; capacity, 250 tons at 1714-ft. radius; weight, 369,000 lb. Builder, Bucyrus-Erie Co. 
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RAILWAY SERVICE CARS: Wrecking 
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Canadian National Railways auxiliary car for wrecking crane. 
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Sperry Detector Car for rail fissures. Sperry Rail Service 
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Plan arrangement of a Sperry Rail Detector car. Sperry Rail Service. 
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RAILWAY SERVICE CARS: Dynamometer Cars 
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Canadian Pacific dynamometer car 


Kansas City Southern dynamometer car. 


v I 




Northern Pacific dynamometer car. Chronograph table, gages and 
generator and panel for charging batteries in background. 


Northern Pacific dynamometer car. Weighing head with motor¬ 
recording instruments. 
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RAILWAY SERVICE CARS: Clearance Cars; Weed Killer 


New York Central Clearance Car. Fitted up at West Albany shops. Equipped with 112 oak feelers extending 7 ft. 6 in. from center. Pantograph 

in front is 6 ft. diameter and connected to a small pantograph inside the car which makes paper records. 


Clearance car for The Pennsylvania Railroad 


Front elevation of Pennsylvania clearance car 


Great Northern weed scalder car with clipper, discer and sprayers 









































































































SERVICE CARS: Snow-Plows 



Canadian National snow-plow for region where plow can not be turned. 
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view 


Canadian National 


snow plow for operation on double-track lines 
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anadian National drop-nose snow-plow for single-track operation. Wings operated by compressed air 

over ail. 32 ft. 0 in.; truck centers, 18 ft. 0 in.; width over win g s (Cosed), If ft. 0 in.; (extended), 16 ft. 0 in.; weight, 69,300 ,b 
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I all-steel snow plow ready for road movement. Ladder, coupling 
connections are removable. Builder, Russell Snow Plow Company 
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RAILWAY SERVICE CARS: Scale Test Weight Car 


Scale test weight car, 80,000 lb. Builder, American Car and Foundry Company 
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General arrangement of scale test weight car, 80,000 lb. capacity. The Pennsylvania Railroad 
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PASSENGER CARS: California Zephyr 
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Left—The Vista-Domes of the California 
Zephyr coaches accommodate 24 pas¬ 
sengers. 

Full Description: Railway Age, March 
26, 1949. 


Below—Coach seats are equipped with 
padded leg rests, adjustable in height and 
length to suit the stature of each in¬ 
dividual occupant. 
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Exterior view end floor plan of . *• Vtafa- ^ 
Coach built for the California Zephyrs. 

Light Weight 148,700 lb. . 
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PASSENGER CARS: California Zephyr 


_trt--—-®SS!!L_ze'ioi-- Cro - 5 i t - beorer 


Cross-bearer 


Air Conditioning 


Roomettes 


Soiled 

Linen 

Locker 


Bedrocl’ 


-118'- - 4 * -ll'8'- 4 31 f k — 64 '{— 4*— 64^' —4<- — 64 — 4 * - 6'4^" — 4 * 

-85'0' Coupled- 

The six-bedroom and 10-roomette sleeping car of the California Zephyrs. 

Light Weight 142,350 lb. 


Double bedroom on a California Zephyr made up for daytime occupancy (left) and sleeping (right) 


Each of the double bedrooms has its private bathroom, (left). Right—Roomette on a California Zephyr sleeping car, berth made up 


Builder: The Budd Company 















































































































PASSENGER CARS: California Zephyr 


Bolster 


-afof--i^s-bearer_ 

4'6--*i 15*1*2^1*1 2 , 2'r-4 , 6--il8tV-3 , Z|‘-*i 4'^-*) 2'9 


Cross-bearer , .. 

-^-, 93 j.- 

l r3'2|V- 5, °i L >t-3'2i^ Z‘?V hrtfr 2'7i>3nV--S'll^--*il9|V2 , nr*t‘-3 , 6 


Bolster 


Toilet 


Observation Lounge 
13 Pass. 


----20 8^--- -W -94V-4*-6'5r— 

---85'o" Coupled- 

Floor plan of the California Zephyr Vista-Dome bedroom-buffet-observation car 

Light Weight 151,030 lb. 


Above left—The observation lounge looking toward the rear. Right—Entrance to the Vista-Dome from the observation root 


Below—The underdome buffet, cocktail lounge, having seats for 12, is richly decorated with murals of western scenery 


Builder: The Budd Company 


t 























































































PASSENGER CARS: Great Northern “Empire Builder” 
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Floor plan Great North- 
ern sleeping car with 16 
duplex roomettes and 4 
bedrooms. 
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Above—Exterior view of ‘‘Empire Builder’ 
observation-lounge sleeping car. 
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Weights 

Full Sleeping Car .137,500 1b. 

Observation Sleeping Car .122,000 1b. 

Description: 

Railway Age, April 12, 1947 





M 








v • ■■ 


•••• 





;*x. 




t 


m 




AS'* 











m 











v"vjt-X 








■ Vj&yttWC*# 



P 




Left—Looking from buffet to rear end of 

observation-lounge. 
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Floor plan Great Northern observation-lounge sleeping car with two bedrooms, one drawing room, buffet and observation lounge 

for 27 passengers. 


Builder, Pullman-Standard Car Manufacturing Co. 
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PASSENGER CARS: Great Northern “Empire Builder 


H8>f 2 3V-3'114'0- ^2'0 t - 4'0 - t2'0^ 


Stewards 

End 


Dining Room Capacity 36 


Refrigerator 


Locker 


Truck Centers 
• n " Coupled _ 


Floor plan Great Northern dining car, seating 36 persons. Weight 130,300 lb 


Left—Coffee shop lunch counter seats 10 persons 


Interior view of dining car 


Locker 


3 Tier Bunks 


Locker 


Coffee Shop 


Kitchen 


Washroom 


Steward's 


Lounge 

Seating Capacity 10 


Lunch Counter 


Steam Table 


Range & 
Broiler 


^3T^2'l0^d 


Truc k Cen ters 
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Floor plan lunch-counter lounge car with crew dormitory. Weight 128,700 lb 


Builder, Pullman-Standard Car Manufacturing Co 
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PASSENGER CARS: Wabash; “City of Kansas City” 


Coffee-shop coach—looking 
from coach section to the 
semi-circular counter in the 
center of the car. 


Description: Railway Age, 
December 27, 1947 
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Floor plan Wabash parlor-observation car with staterooms. Light weight 129,800 lb 
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Floor plan Wabash coffee-shop club coach. Light weight 133,900 lb. 
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Floor plan Wabash dining car with cocktail lounge. Light weight 142,000 lb. 


Builder, American Car and Foundry Co. 



















































PASSENGER CARS: Missouri Pacific-Texas & Pacific “Eagles” 
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Floor plan of 64-passenger de luxe coach with stateroom and observation windows. 

Description: Railway Age, August 28, 1948 

Builder, American Car and Foundry Co. 
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Floor plan of the 44-passenger grill coach with lounges for men and women 

Description: Railway Age, September 18, 1948 

Builder, American Car and Foundry Co. 
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PASSENGER CARS: Missouri Pacific and Texas and Pacific 

“Eagle” Sleeping Cars 



Interior view of lounge section in Mis¬ 
souri Pacific and Texas b Pacific bed¬ 
room-lounge car having floor plan shown 

at bottom of page 


Description: Railway Age, 
August 21, 1948 


Exterior of bedroom 
lounge car for 
“Eagle” trains. 
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Floor plan of “Eagle” sleeping car with 14 roomettes and four bedrooms. Weight 134,800 lb. 
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Floor plan of “Eagle” sleeping car with 14 roomettes, two bedrooms and one drawing room. Weight 134,950 lb. 
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Floor plan of “Eagle” sleeping lounge car with five bedrooms and soda fountain lounge. Weight 125,600 lb. 


Builder, Pullman-Standard Car Manufacturing Co. 































PASSENGER CARS: A.C.F.-Talgo Train 


Exterior of train and interior of coach and observation section of the American Car fir Foundry Company’s “Talgo” train 


Z Coach Units 
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orters’ Closets 


Ward 

Kitchenett A.C.HVg 8cEvap 


Builder, American Car & Foundry Co. 







































































































PASSENGER CARS: A.C.F. Talgo Train 
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Above left and right—End construction of the units of the train 
permits coupling on a simple jaw-and-pin arrangement. Rubber 
diaphragms are applied between units and closed by zippers. 
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Right—Framing details of the aluminum-alloy car structure. 
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Below and facing page—Side elevation and floor plan of the 
A.C.F.-built locomotive and articulated car units. 
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Floor plan, Northern Pacific Business Car No. 
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PASSENGER CARS: Mail 


Cars 
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MOTOR CARS: Diesel, Budd 


The Budd Diesel rail car is powered by two Ceneral Motors 275-hp. engines and has a torque-converter transmission 


Bolster 


Cross-bearer Cross-bearer Cross-bearer 

. .tit 


Bolster 


Tow Ceiling 
Air Conditioni 


Exhaust Duct 


Coach Section 
(41 Passengers) 


Coach Section 
(49 Passengers) 


Interior and end views of the Budd RDC-1. Two 
other interior arrangements will be made available, 
a coach-baggage and a coach-mail-baggage car. 


Builder, The Budd Company 
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MOTOR CARS: Electric, Double-Deck, Long Island 
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MOTOR CARS: Electric, Double-Deck, Long Island 





8"5aloon 

Ventilator 


Electric Marker 

/ Li 3 h+ 


Center Duct 
Wire Duct 


Parcel Rack 


Lower 

Seat 

Heater 


Heater 


Section B-B 


End view and cross-sections of Long Island double-deck cars 


Height, rail to top of roof ventilator, 14 ft. 7 29 / 3 a in 


headroom in center aisle, 7 ft., 7J4 in.; truck wheelbase, 8 ft. 8 in 
it the rail; total weight at rail, 117,720 lb. 


two motors 


Left to right—Interior view from end of car and upper and lower seat arrangement 



- - * ■ - 



CD 

■■ 


























































































Air Control Pane 


Ii5" Section 
! 16 Through 
Carline 


yi'O" From v Cork Floor 


TOP OF BUFFER ANCLE 


lO'O" Over Posts 


\ Keystone, 16 Ga.AI 


STfirtDfiBD eOHTOU& fOG 
rt£h/ cues 

AV./ 

TOP OP 1 


A. A. R. standard contour for new passenger cars 


A. A. R. Manual, Adopted 1940, revised 1947 


_l_i _ ^* q »i _ v _ i 

Cross-section of the aluminum-alloy cars of the Missouri-Pac 
Eagle cars. Builder, American Car and Foundry Company 

Descriptions: Railway Age, February 24, 1940; Railway Mechanic 

Engineer. March 1940 


PASSENGER CAR CONSTRUCTION: Outline; Body Framing 



Missouri Pacific “Eagle” cars—side and roof framing—aluminum 

construction. American Car and Foundry Company. 




































































PASSENGER CAR CONSTRUCTION: Vestibules, Blind Ends 







inner diaphragm only. End gate applied. Pennsylvania 

R. R. sleeping car. 


Blind end with inner diaphragm only. Pennsylvania R.R. roomette 

bedroom car. 




Blind end with inner and outer diaphragms. Seaboard Air Line Blind end with 

lounge car. 


inner diaphragm only. Union Pacific club 


American Car and Foundry Co 
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rr THS BOLT IN LUG BEFORE 
■TING RESERVOIR TO BRACKET 



Ceneral arrangement of AB type brake on A.A.R. standard steel sheathed 40 ft. 6 in. box car. 

( Manual, Plate No. 1516-E) 
















































BRAKE GEAR: Brake Beams 




or tSs40 


I / I • 1 
t .J u 






SY*40-/JJ3-3 


or Afa 40 


/237 


5-0 




Tro! 


rz'A 

SPf/rtcj Cl /P /ZS£ 



[m ^ 


Ft ! 

H 

la 

n 

Lg 

•p 

1 

j 

| i 




:p 

L /- 

PC 


Y/&\ 

-Jir 


* 


3L£S/£. - /J30-A 


£ 


tfd 


A.&AX2G, 


7f 


! ! 

•—• i-j 


•4 


-// 

\*£ 


- tsf— — 

p^tt/Vo. /* 

ro/r orra/oc a cam 3 


[A.f?ANo6 




r^*_j 


5 "T/?t/T ^ 7 - 7 T/Vo. / 3 Z 3 

r*X C-rrv-rc* G*j*«r* 


LN CRECo Brake Beam for heavy passenger or tender service with six-wheel trucks. 
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Diamond Special Triple Brake Beam for high-speed six-wheel trucks. 


SLEEVE-1540 


•COMPRESSION MEMBER 
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Diamond Special Double Brake Beam for high-speed four-wheel trucks 
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Standard Triple arrangement of Brake Rigging for all-steel six-wheel passenger car trucks 

Chicago Railway Equipment Company 
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CAR TRUCKS: Freight 


ZO? 209 

2/0 


225 


k.- 



J 


A.A.R. self-aligning spring plankless double-truss truck. American Car and Foundry Co. 


' 


201 Truck Side Bearing 

202 Dead Lever Guide 

203 Dead Lever 

204 Dead Lever Guide Bracket 

205 Truck Bolster 

206 Brake Hanger 

207 Brake Hanger Key 

208 Brake Hanger Wear Plate 

209 Brake Shoe Key 

210 Brake Shoe 


Names of Parts 

211 Wheel 

212 Axle 

213 Brake Beam 

214 Bottom Connection 

215 Bottom Connection Support 

216 Brake Beam Safety Support 

217 Brake Pin 

218 Live Lever 

219 Journal Box Waste 

220 Journal Bearing 


221 Journal Bearing Wedge 

222 Truck Spring Plate 

223 Truck Springs 

224 Truck Side Frame 

225 Journal Box Lid 

226 Journal Box 

227 Dust Guard Retainer 

228 Dust Guard 

229 Dust Guard Wedge 



ALL COIL 
SPRING GROUP 
I93G COILS 


TYPICAL COIL-SNUBBER 
ARRANGEMENT 
FOR DETAILS CONSULT 
SNUBBER MANUFACTURER 


COIL-ELLIPTIC 
SPRING GROUP 


Self-aligning spring-plankless double-truss truck for 40-ton capacity cars. A.A.R. conditions with 25% in. center plate height. 












m 




-24 0 Wheel Base- 

ickeye twelve-wheel freight car truck. 
Buckeye Steel Castings Company 
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FOR CRECO BRAKE BEAM 
SUPPORT 5 SAFETY DEVICE 
WHEN SPECIFIED 


-IOi 


TOP OF PAIL 


ARRANGEMENT OF SPRING GROUP 
TO SUIT CUSTOMER’S REQUIREMENTS 


CRECO FLEXIBLE 
SUPPORT SPRVNG 




Could 50-ton self-aligning spring-plankless double-truss truck with coil-snubber spring group. 


The Symington-Gould Corporation 
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Could special freight car trucks with span bolster—for very heavy cars 

The Symington-Gould Corporation 





















































































CAR TRUCKS: Passenger; Four- and Six-Wheel 


Above—Canadian Pacific four-wheel straight- equalizer type passenger truck for coaches. Below—Canadian National six-wheel 

drop equalizer type truck for coaches. 


Above—Four-wheel all-coil spring single equalized truck (5Vi in. by 10 in. journals) for the Wabash “City of Kansas City.’’ Below— 
Commonwealth equalized swing-motion four-wheel motor truck with bolster anchor, bolster elliptic springs and equalizer coil 

springs for Long Island Railroad double-deck suburban cars. 




: 

: 

- 1 





. 




General Steel Castings Corp. 





















































































































































































CAR TRUCKS: Wheels and Axles—A.A.R. Standards 
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Wheel and Axle Manual 

The “Wheel and Axle Manual” (Adopted in 1928 
with subsequent revisions and supplements) which 
has been compiled under the auspices of the A.A.R. 



A.A.R. Standard wheel tread and flange for cast 

wrought and cast steel wheels. 

( Manual—Page (7-3) 


iron, one-wear 


//■ 


Norm*! FUnf* 


— 4 3 } Normal Tread 

Topm, lH* - *| 

Tsptr l m in 20 • 


Gaging Point- 



dost Lint 





Apprnimoh txsct 
dimension i$ ,19125* 
bostd on rim width. 



■ 

Vertical Reference Lines *j 


A.A.R. Standard tread and flange for multiple 
and two-wear wrought and cast steel wheels. 

( Manual—Page (7-4) 





A.A.R. Standard wheel tread and flange for all steel-tired wheels. 

( Manual—Page G-5) 



A.A.R. 


Diameter of wheels to be 
measured on line A —& 

Recommended tire fastening for steel 

tired wheels. 

( Manual—Page G- 9) 


Committee on Wheels is a complete compendium of 
A.A.R. specifications, standards and recommended 
practices. It includes information as to wheel manu¬ 
facture, shop procedure, tests, inspection, defects, and 
use of gages. 




NOTE- THIS DESIGN OF AXLE MAY BE USED WITH THE 1946 DESIGNS OF WROUGHT CTEEL WHFF! i nr 
TURNING OFF %//V OF THE AXLE BLACK COLLAR OH THE WHEEL SEAT SIDE 

A.A.R. Standard freight car axles. 

{Manual—Page D-6) 

. , , jSEE ENLARGED VIEW BELOW 
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* THIS DIMENSION TO BE MAINTAINED ON NEW (INCLUDING OVERSIZE) 
AXLES AND IN REMACHINING WORN AXLES 

FILLET RAO. MUST BE MACHINED 
UN DIMENSION V FOR 
ANY WHEEL SEAT D/A. 

LF 



i f i 

ENLARGED VIEW SHOWING CONDITION AT FILLET JOINING 
BODY PORTION OF AXLE 70 INSIDE EDGE OF WHEEL SEAT 



A.A.R. Standard passenger car axles. 

{Manual—Page D-3) 



1 Cl ass r 
F.cerYO* 

9/ie 

\ <* /7 

3 

c 

I 

/ 



/. 

a 

A7 

/v 

O ' 

W 

X 

y 

z 

AA 

\m/n 

BB 

cc 

3 

& r 

S' 

7 

at 0 

8 i 

? 

£ 


7 

*/oj- 

S‘f t ‘ 

s'y 


T 

t 

r 

7 

3" 

7 

7 

C 


T 


£ 

£ 

5* 

*L 

£ 

S'AT 

J'-pj 0 

6-$ m 

7-e} 0 

? 

•i 

t 

£ 

hi' 

£ 

7 

O 


/d 

£ 


‘1 

7 


7* 

def 

Be i 

6'-y 

7-ff‘ 

£ 

<r 

r 

/• 


* 

d 

£ 

—■ i 


//* 

£ 

V 



* 

* 

3'4Cf‘ 


*-c 



* 

* 

~r 

4f 

'L 

4 

JU 

wlr 


? 

V 

1' 

& 

1' 




a-r 

7'e)‘ 

* 

t 

4 


r 

* 


A.A.R. Alternate Standard tubular axles. 

{Manual—Page D-6A ) 
















JOURNAL BOXES: A. A. R. Standards 
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TOP PLAN 

INSIDE TOP WEDGE SEAT SURFACE TO BE 
STRAIGHT FOR WIDTH OF BOX AND LEN 6 TH 
AS SHOWN WITHIN THE TOLERANCE OF 
CONCAVE,ZERO; CONVEX . '/». 






Jr. max. 


WMTSSSA 


REAR VIEW 


ALTERNATE WEDGE SEAT CONTOUR 




FRONT 


SECT10 

5 -a 

HH - 


SECTION A - A. 


CORE d DRIFT TO 


jBKpe 




CORE 4 DRIFT TO jf, 
Hb SQUARE CORNER — % 
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ALTERNATE. ALTERNATE DRAIN RIB FOR 

CLASS C t D, Ei AND F BOX. 

DESIGN OF HINGE LUG FOR CLASS C,D t E,AND F BOX. 
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NOTES: 

L CHANGES WHICH DO NOT AFFECT INTERCHANGEABILITY ARE PERMISSIBLE IN THE 
JOURNAL BOX TO SUIT INDIVIDUAL MANUFACTURER'S FOUNDRY PRACTICE. 

2. GAGES TO INSURE PROPER FIT OF APPLIED PARTS ARE SHOWN IN SECTION B. 

GAGE DESIGN AND CONSTRUCTION MAY VARY IF GAGING REQUIREMENTS ARE 
MAINTAINED. 

3. THE LID FACE OF THE BOXES MUST BE REASONABLY STRAIGHT AND SMOOTH. 

A.A.R. standard freight car journal boxes, integral type, Classes A, B, C, D, E and F 

( Manual, Pages D- 14, D-15) 




























































































